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DuRING the past thirteen years there have been reported 37 
cases of mitral stenosis with associated interference with or abolition 
of the movements of the left vocal cord. Study of the notes of those 
cases which came to autopsy shows so much variation in the struc- 
tures which are described as causing pressure on the left recurrent 
laryngeal nerve that the present study was undertaken with the idea 
of attempting to clear up the discrepancies. Our work has con- 
sisted of an analysis of all the cases reported up to the present time, 


and of a careful examination ot sections and dissections ot hardened 
thoraces. Observations made in soft bodies are of questionable 
value, because the opening of the chest allows of so much collapse 


Read at a meeting of the College of Physicians of Philade'phia, March 1, 1911 
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and the manipulations of dissection cause such a degree of dis- 
tortion that normal relations are altered to a most astonishing 
degree. We therefore used only cadavers with everything hardened 
in situ by means of an arterial injection of formaldehyde solution, 
in the endeavor to keep the thoracic and especially the mediastinal 
viscera as nearly as possible as they are in vivo. 

HisroricaL. ‘The association of paralysis of the left recurrent 
laryngeal nerve with mitral stenosis was first described by Ortner, 
in 1897, as occurring in two cases which had come under his obser- 
vation. He ascribed the paralysis to compression of the nerve be- 
tween the arch of the aorta and the distended left auricle. The 
nerve in his cases was discolored, compressed, and ribbonlike. In 
the following year Herrick recorded a case in which, in addition 
to a dilated Felt auricle, chronic adhesive pericarditis was found, 
the nerve being embedded in a mass of cicatricial tissue as well as 
compressed by the auricle. 

In 1901 Kraus reported a case of left recurrent paralysis asso- 
ciated with mitral stenosis. He took exception to the anatomy of 
Ortner’s explanation, and described the mechanism in his case 
quite differently, taking the ground that the laryngeal paralysis, 
although assoc iated with marked left auricular dilatation, was indi- 
rectly ‘due to hypertrophy of the right ventricle. ‘This condition, 
by altering the position of the heart as it lay on the diaphragm, was 
assumed to alter the relationship between the pulmonary artery, 
the aortic arch, and the aortic ligament in such a way as to cause 
the ligament to drag upon the recurrent laryngeal nerve. In his 
case the aortic ligament is stated to have run more horizontally 
than is normal, so that the left recurrent laryngeal nerve did not 
course laterally from the aortic ligament around the aortic arch, but 
crossed the latter. 

At the point at which the nerve crossed the aortic ligament it 
was constricted and discolored. 

In v. Schroetter’s case the nerve is reported as having been com- 
pressed between a patulous ductus arteriosus and the aortic arch, 
and in Frischauer’s case, between the left pulmonary artery and 
the aorta, the former being pushed upward by the dilated left 
auricle. Hofbauer described the compression as occurring between 
the dilated pulmonary artery and the aorta, while in Bonardi’s and 
in two of Osler’s cases we are again told that the left auricle im- 
pinged directly upon the aorta. In Osler’s third case there was no 
autopsy. 

In Gantz’s case the nerve is stated to have been pressed upon by 
enlarged peribronchial and peritracheal glands. Despite the co- 
existence of a severe pneumonia and pleuritis, he attributes this 
glandular enlargement to stasis produced by a weak heart. No 
similar explanation is to be found in the literature of the subject. 
In Mead’s case the compression was presumably exerted by the 
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greatly dilated pulmonary artery, although a patulous ductus arte- 
riosus was also found. 

Little of clinical interest is reported concerning the laryngeal 
symptoms, although in some of the cases it was noted that the hoarse- 
ness was more marked in certain positions. Thus, Hofbauer’s 
patient was less hoarse in the dorsal and right lateral postures, while 
Prota’s’ was more hoarse when the head was rotated to the left. 

The paralysis may apparently be bilateral. In seven of Quad- 
rone’s eight cases both cords were paretic. In explanation of this 
he assumes that the brachiocephalic and subclavian arteries may 
sustain the brunt of the cardiac displacement. It is on this basis 
that the inequality of the radial pulses sometimes met with in cases 
of mitral disease has been explained (pressure of the auricle upon 
the aortic origin of the left subclavian artery). ‘Thus, Massei* and 
Perotta hold that right-sided recurrent paralysis in mitral stenosis 
is never found as an isolated or primary lesion, but only as an exag- 
geration of those conditions which brought about the left recurrent 
paralysis. As a matter of fact, the entire situation, especially when 
the right recurrent is concerned, is so clouded that it is eminently 
desirable that future autopsies should be made with greater care, or, 
as Kraus has suggested, not made as routine autopsies, but as frozen 
sections. None of the cases in which the right nerve was implicated 
have come to autopsy. 

ANATOMIC CONSIDERATIONS. ‘The left recurrent nerve springs 
from the vagus as the latter is passing down the sinistro-anterior 
aspect of the horizontal part of the aortic arch (Fig. 1). It hugs 
the aorta closely and passes under the arch either at the point at 
which the ligamentum arteriosum joins the latter vessel or slightly 
anterior to this position (Fig. 1). Reaching the dextro-posterior 
side of the arch, it ascends, its further course having no bearing on 
the clinical condition under discussion. 

The bifurcation of the pulmonary aorta takes place at the lower 
inner margin of the left bronchus, about 2.5 cm. from the bifurea- 
tion of the trachea. ‘The angle lies behind the left margin of the 
ascending part of the aortic arch and above and in front of the root 
of the left upper pulmonary vein (Figs. 2and 3). The right branch 
passes horizontally to the right under the aortic arch and above 
the left auricle. It does not enter the present problem. ‘The left 
branch curves over the left superior pulmonary vein and the left 
bronchus, both of which it indents, and passes outward and markedly 
backward, forming an angle with the right branch of about 100 
degrees in the horizontal plane. Above, and 4 mm. away from it 
is the beginning of the descending part of the aortic arch, to which 


2? “Su due casi di emiplegia laryngea con singulare disturbo disfonico."’ Atti del Terzo Con- 


gresso d. Soc. Italiana di Larengologia, 1899, p. 230. (No pathological findings in thorax in 
either case clinically. No autopsies.) 
3 Quoted, Boinet, |. o. 
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it is connected by the ligamentum arteriosum (Fig. 1). The de- 


scending part of the arch continues down in contact with the posterior 
mesial surface of the left pulmonary artery. Below the left pul- 


Fic. 1 Sagittal section 3 em. to the left of the midsternal line, viewed from 
1, left subclavian artery }, retracted pleura; C, left vagus nerve; D, arch of aorta 
recurrent laryngeal nerve; ligamentum arteriosum; G, left superior pulmonar 
H, pulmonary aoria; J, reflected pericardium; J, right ventricle; K. moderator 
L, right ventricle; W, apical mediastinal pleura; N, P, retracted upper lobe of le 
O, left pulmonary artery; Q@. left bronchus; R, left inferior pulmonary vein; S, left 
T, mitral leaflet , left ventricle: V, cut surface of left lower lobe. 


monary artery lie the left superior pulmonary vein and the left 
bronchus ( Figs. 2 and 3) 

‘The appendix of the left auricle is curled around the root of the 
pulmonary aorta. It projects upward in the angle between the left 
pulmonary artery and the left superior pulmonary vein (Fig. 4 
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The ligamentum arteriosum (the obliterated ductus arteriosus) is 
a fibrous cord, about 3 mm. thick and 2 em. long. We have found 
that it lies almost exactly in the antero-posterior plane of the body 
and ascends but slightly as it passes backward from the left pulmo- 


Fic, 2.—-View of a dissection of the posterior mediastinum from behind: A, left subela 


irtery; B, left recurrent iryngeal nerve; ¢ vorta D, left pulmonary artery I 


superior pulmonary vein; F, left inferior pulm« ry vein; G, left ventricle; H 


reflected); J, left bror 1 eflected); J, right br hus (reflected K ut end of esop! 
agus; L, superior vena cay VW, descending part of aortic arch; N, ligamentum arteriosur 

O, angle of bifurcation of pulmonary aorta; P, right pulmonary artery; Q, left auricle 
R, right superior pulmonary vein; S, right middle pulmonary vein; T, right inferior pul 
monary vein; U, inferior vena V, esophagus (reflected 


nary artery to the aorta (Fig. Bk In or slightly anterior to the 
obtuse angle formed at its junction with the latter vessel lies the 
recurrent laryngeal nerve. 

In effecting pressure on the nerve there are two conditions at work 
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—increase in size and alteration of position, both dependent upon 
the narrowing of the mitral orifice. Changes in size, viz., enlarge- 
ment, involve in sequence the left auricle and appendix, the pulmo- 
nary veins, and the pulmonary arteries. ‘The obstruction to the 
blood current in the mitral orifice results, first, in a dilatation of the 


lia. 3.— Oblique view from the right of a dissection of the mediastinal viscera from behind 


A, aorta; B, left pulmonary artery; C, left superior pulmonary vein; D, left inferior pul 
monary vein; E, left ventricle; F, thoracic aorta (reflected); G, left recurrent laryngeal 
nerve; H, superior vena cava; J, angle of bifurcation of pulmonary aorta; J, root of right 
superior pulmonary vein; A, M, left auricle; L, right inferior pulmonary vein; N, coronary 
sinus; O, esophagus (reflected 


left auricle and its auricular appendix. Rise of pressure in this 
chamber is followed by the same condition in the pulmonary veins, 
which results in their overfilling and distention. ‘This in time dams 
back the blood in the lungs and tends to cause its stagnation in the 
pulmonary artery and in the right heart. In consequence there is 
always present a dilatation of the left auricle and of the pulmonary 
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arteries and veins, which gives rise to a crowding of the mediastinal 
structures at the base of the heart. 

Changes in position are mainly due to the distention of the auricle, 
although this can be aided materially by enlargement of the right 
heart, particularly of the ventricle. Some remarkable instances of left 
auricular dilatation have been recorded. According to Witwicki,* 
the left auricle is the most distensible of all the heart chambers, 
and Samuelson’ has stated that occlusion of the left coronary 
artery causes a flaccid dilatation of the auricular walls, which may 


Fic, 4.—View of a dissection of the mediastinal viscera from in front 4, anterior ver 
cava; B, ligamentum arteriosum; C, right auricular appendix; D, right superior pulmonary 
veiny E, right inferior pulmonary vein; F’, right auricle; G, arch of aorta; H, left recurrent 
laryngeal nerve; /, left pulmonary artery; J, left superior pulmonary vein; A, pulmonary 


aorta; L, left auricular appendix; M, right ventricle; N, left ventricle 

assume the appearance of a distended bladder. Minkowski’ re- 
moved a heart at autopsy which contained about 4 liters of blood, 
of which nearly 3 were found in the left auricle. ‘his specimen was 
obtained from the body of a man, aged thirty-two years, who had 
suffered from double mitral and tricuspid lesions and in whom a diag- 
nosis of mitral stenosis had been made fourteen years before his death. 


* Zeit. f. klin. Med., 1895, xxvii, 321 $ Soc, Anat., Paris, vol. ii 
® Miinch. med. Woch., 1904, p. 182. 
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Despite this enormous dilatation the patient had been able to walk 
about until but shortly before his demise. ‘The auricular walls were 
thin and membranous. In the case reported by Briquet’ the left 
auricular capacity was 650 c.c. (the normal average being 55 c.c.), 
or what is practically equal to the capacity of a whole normal heart. 
Miiller® has recorded an instance in which the left auricle was 
larger than a child’s head, this occurring in a case in which the heart 
weighed 620 grams, the patient weighing only 65 kilograms. (Under 
normal circumstances a patient of this weight should have a heart 
weighing about 300 grams). ‘Tloledano” reported a case in which 
the auricle measured 12 by 11 em. Sansom has described the auric- 
ular wall as being attenuated to the thinness of a visiting card. 
Owen and Fenton have reported a left auricle with a capacity of 
900 ¢.c., a distention so great that aspiration was performed in the 
belief that a pericardial effusion was present. 

It is well known that dilatation of the pulmonary artery is often 
encountered in long-standing cases of mitral stenosis, and not infre- 
quently the artery undergoes considerable arteriosclerotic change. 
In these cases there is an area of dulness at the upper left margin 
of the sternum, sometimes sensitive to pressure or percussion, as well 


as enlargement of the right heart. Dmitrenko, in his case of pressure 


paralysis, succeeded in making graphic records of the pulmonary 
pulsation. 

The left auricular cavity can expand readily in but one direction, 
V1zZ., upward (Figs. 2 and as posteriorly, it rests against the aorta 


~ 


and esophagus; anteriorly, it is limited by the right auricle and 
the left ventricle, and below by the right auricle and the liver. In 
expansion, the auricular appendix would probably be the first part 
affected, as it lie. free and unadherent to anything. Should it be- 
come dilated it would press upward and backward, thrusting the 
left pulmonary artery against the aorta, the left upper pulmonary 
vein against the left pulmonary artery, and forcing the distal portion 
of the latter against the aorta. Later, when the atrium or main 
cavity of the auricle dilates, the proximal part of the left pulmonary 
artery is jammed upward and backward, mainly by the root of the 
left upper pulmonary vein. ‘The nerve is thus squeezed between the 
artery on the one hand and the aortic arch or the ligamentum arteri- 
osum on the other. Frischauer and Hofbauer are the only ones who 
report finding this post mortem. 

CoMMENT ON PrReEviIoUS ExpLanations. The foregoing facts 
should make us extremely cautious in accepting the reports of non- 
autopsied cases as examples of recurrent paralysis due to auricular 
pressure in the course of mitral stenosis. It should be borne in 
mind that the first examples of this condition were first reported 


‘De letat du coeur gauche dans le sions mitrales.” Thise de Paris. 1890 
* Zeit. f. klin. Med., 1! 
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fully thirty-five years after paralysis of the recurrent laryngeal nerve 
had first been described by Tuerck and Gerhardt (1862). Further- 
more, the details of the cases reported by Koellreuter, in which the 
paralysis was in all probability due to a mediastinal neoplasm, and 
by Gantz and ourselves, in which glandular enlargement was the 
etiologic factor, clearly show how closely the picture produced by 
mitral stenosis may be simulated by other causes and conditions. 

The junior author has for the last six years been especially on the 
lookout for this conjunction of pathologic ‘al conditions, and among 
many hundreds of cardiac patients seen during this time has met 
with only one case in which recurrent paralysis appeared to be due 
to mitral disease. ‘There was, however, no autopsy, and the few 
notes which were made have been lost. 

How easily one might be led into attributing left recurrent laryn- 
geal paralysis to mitral stenosis is also illustrated in the following 
case, Which occurred in the service of Dr. F. H. Klaer, in which a 
diagnosis of mitral stenosis was readily made and in whicli aortic 
aneurysm was suspected but later abandoned as the result of the 
x-ray examination, which disclosed the presence of enlarged bron- 
chial lymph nodes. 

W. A. H., male, aged twenty-nine years, a clerk by occupation, 
presented himself at the medical dispensary of the University Hos- 
pital on account of loss of weight (18 pounds), indigestion, and 
hoarseness when in the prone position. ‘This latter symptom, which 
had been present for four weeks, was sometimes relieved by belching. 
He had no symptoms indicative of cardiac weakness. He had 
marked enlargement of the axillary lymph nodes and physical signs 
indicative of an infiltration of the left pulmonary apex. 

Heart. Dulness extends from upper border of the third rib just 
helow the right sternal border to one finger’s breadth outside the 
midelavicular line. ‘There is a marked presystolic thrill. On aus- 
— at the apex a rumbling presystolic sound is heard, ending 
in a loud booming systolic sound. The pulmonic second sound 
accentuated. ‘The temporal arteries are sclerotic, the 
radial pulse has a small volume, that in the left being smaller than 
that on the right. 

On further examination, an area of dulness pend the heart and 
to the left of the sternum was discovered, which suggested the exist- 
ence of an aortic aneurysm. 

Laryngeal Examination (Dr. Singer). Complete paralysis of the 
left vocal cord, without any other signs of local abnormality. 

X-ray Examination (Dr. Pancoast). ‘The heart is enlarged after 
the manner indicated by the physical examination. ‘The bronchial 


lvmph nodes are enlarged. 

Later on the patient developed cough when in the recumbent 
posture. The heart became more dilated, and the presystolic 
murmur less loud. About this time he became confined to bed, 
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his symptoms having progressively increased in severity. His 
private physician and a consultant, on being called to see him, 
pronounced his case one of thoracic aneurysm with cardiac enlarge- 
ment. Death occurred as the result of edema, dyspnoea, ete. No 
autopsy was held. 

Of all internal maladies, disease of the aorta is most frequently the 
cause of left recurrent laryngeal paralysis Among 69 such cases 
Syllaba found 17, while Guder and Dufour encountered 8 cases 
among 79 (2 of complete paralysis and 6 of paresis) due to this 
cause. In 1 of Ortner’s and in 1 of Osler’s cases aortic aneurysm 
had been diagnosticated, and not unnaturally, since disease of the 
aorta and mitral stenosis may have many symptoms in common, 
among which inequality of the radial pulses and anisocoria,"' cya- 
nosis, cough, dyspnoea, aphonia, and pulsation in the second left 
intercostal space may be especially mentioned. Indeed, Boinet has 
suggested that periaortitis may cause a recurrent paralysis by direct 
extension without any compression whatever. It is also possible 
that antecedent infections, especially diphthe ria, may give rise to the 
vocal paralysis. Chronic adhesive pericarditis, whic +h was found in: 
of the reported cases, might readily account for the nerve santas. 
In Herrick’s case the left recurrent laryngeal nerve was imbedded 
in a mass of cicatricial tissue. 

‘The cases reported by Gantz and by Palasse were in all proba- 
bility also the result of glandular pressure, a process in which it is 
incredible that the heart should have played any part. Pulmonary 
tuberculosis may cause recurrent paralysis either by direct glandular 
pressure—a gland is normally found between the bronchus ante- 
riorly and the nerve posteriorly —or as the result of pleuritis, or 
through involvement of the pericardium or pulmonary consolida- 
tion. ‘The knowledge of these facts makes one distinctly skeptical 
of the accuracy of Ceraulo’s observations of twenty cases supposedly 
due to mitral stenosis. Quadrone reports eight cases in which paresis 
or paralysis of the cords occurred in cases ol mitral disease, without 
any changes in the laryngeal mucosa, without any demonstrable 

cause other than the heart lesion. Three cases were examined with 
the x-rays. ‘lhe reports of Syllaba, Alexander, Gavello, Quadrone, 
Perotta, Sheldon, Guder and Dufour, Pallasse, Pal, Ceraulo, Mead, 
Dmitrenko, and Koellreuter being unsubstantiated by autopsies, 
leave us in much uncertainty as to the actual mechanism of the com- 
pression, though they seem sufficient to emphasize the relationship 
of the two pathological conditions. 

The observations of Ortner to the effect that the pressure was 
exerted by the left auricle against the left bronchus in one case and 
against the aorta in the other, would seem to be faulty. To have 
the auricle press upon the aorta would necessitate that the pulmo- 


Harris, Harvein Society, London, 1903, 
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nary artery unguard the nerve by being thrust not only backward 
but downward and away from the aorta in a manner and to a degree 
that is practically inconceivable. As regards pressure upon the 
trachea by the auricle, it is anatomically impossible to have the re- 
current laryngeal nipped between the left auricle and the bronchus 
‘This statement is made despite the fact that both King and Fried- 
erich” have reported compression of the left bronchus by a dilated 
left auricle, an entirely different matter, and occurring below the 
lowest part of the recurrent laryngeal loop. ‘These errors, like 
many others, tend to support the belief that the ordinary method of 
performing autopsies will not reveal the minutiz of interrelational 
thoracic anatomy. Only by having the body hardened before 
it is studied can such intimate details be determined with exact 
definiteness. 

Kraus’ explanation of the mechanism at work has more to com- 
mend it, although he is in error in regard to some of his anatomical 
relations. In addition to marked dilatation of the left auricle, he 
ascribes some of the trouble to a hypertrophied right ventricle, with 
consequent alteration of the relations at the aortic arch. He states 
that in his case the aortic ligament, instead of running upward 
and to the left, ran more horizontally. As a matter of fact, the 
abnormal course described by Kraus is the normal one. However, 
the ligament may have been more horizontal than usual, and this 
was probably caused by a pushing up of the pulmonary artery and 
not by a pulling down of the aorta. 

In this connection it should be stated that the possibility of trac- 
tion on the aorta by the pulmonary artery through the medium of 
the ligamentum arteriosum can hardly be looked upon seriously. 
The ligament runs antero-posteriorly and slightly upward, and be- 
fore any downward traction could begin to be exerted the pulmonary 
artery would have to descend from 1 to 2 cm. It does seem a bit 
fanciful to assume that a structure but 2 to 3 mm. in diameter could 
pull downward the arch, supported as the latter is at both ends, and 
held up not only by the great vessels which arise from its convexity, 
but also by the attachment of the deep cervical fascia to the peri- 
cardium. These would certainly counteract any possible pull ex- 
erted by the ductus, to say nothing of the aid afforded by the areolar 
adhesions of the aorta to the adjacent mediastinal structures. 


4 Quoted Huchard, Maladies du Coeur, 1905, iii, 522 
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TABULATION OF 
Cardiac lesion. 


Double mitral and tri 
cuspid; obliterative 
pericarditis 

Double mitral and 
aortic; tricuspid in- 
sufficiency 


Mitral stenosis; oblite- 
rative pericarditis 
and pleuritis 


Double mitral; tricus 
pid insufficiency; 
slight aortic stenosis 


Double mitral, tricus- 
pid insufficiency; 
patent ductus arteri- 

dilatation of 

pulmonary artery 


Mitral stenosis 
Mitral stenosis 


Mitral stenosis 


Mitral stenosis and 
sufficiency 

Mitral stenosis 

Mitral stenosis and 
sufficiency 

Mitral stenosis and 
sufficiency 

Mitral stenosis and 
sufficiency 

Mitral stenosis 

Mitral stenosis 

Mitral stenosis 
sufficiency 

Mitral stenosis 


ind 


Double mitral; tricus 
pid insufficiency 


Mitral insufficiency 


Mitral stenosis 


Double mitral tricuspid 


insufficiency ; 
carditis 


peri 


MITRAL 


STENOSIS 


REPORTED CASEs. 


Autopsy findings: remarks 


Nerve compressed between auricle 
and left bronchus; nerve dis 
colored 

Nerve compressed between left 
auricle and aorta; nerve flat 
tened, constricted in spots and 
discolored 

Nerve embedded in cicatricial tis 
sue “and wedged between aort 
and enormously enlarged left 
auricle that had forced its way 
in between the aorta and pul 
monary artery considerably dis 
torting the normal anatomical 
relations of the parts;’”’ nerve 
flattened, narrow and attenuated 
and on microscopic examination 
was found degenerated; auricles 
greatly dilated. 

Heart displaced by hypertrophied 
right ventricle, altering relatior 
ship of aorta, aortic ligament ar 
pulmonary artery, with resulting 
traction on the nerve. 

Nerve compressed between 
of ductus arteriosus and 
constricted and discolored; trunk 
of pulmonary artery larger than 
ascending aorta, its two branches 
larger than normal; ductus arte 
riosus as large as the latter 

X-ray findings identical with thos 
of Firschauer; no autopsy. 

No autopsy. 


origin 
sorta 


No autopsy; vocal cord paralysis 
appeared and disappeared wit! 
broken compensation and il 
provement respectively. 

No autopsy notes; bilateral pare 
sis; nerve histologically normal 

No autopsy; bilateral paresis 

No autopsy; bilateral paresis 


autopsy; bilateral paresis 


autopsy; bilateral paresis 


autopsy; bilateral paresis 

autopsy. 

autopsy; left rec. paralysis 

X-ray findings identical with those 
of Firschauer; no autopsy 

Nerve compressed between left 
pulmonary artery and aorta by 
forward and upward pressure of 
dilated left auricle and pulmor 
ary vein. 

No autopsy; paralysis appeared 
and disappeared as patient got 
worse or better. 

Nerve compressed between left 
auricular appendix and aorta, 
the former being pushed upward 
between the pulmonary 
and aorta. 

No autopsy; brief verbal report. 

Nerve compressed between aorta 
and enormously dilated left 
auricle. 

No autopsy; 
and csophagoscopic 
tions; mediastinal 
points out fallacy of 
non-autopsied cases. 


arter 


x-ray, tracheoscopic 

examina 
neopl ism 
accepting 


4 
i 
1 34 | 
4 Kraus 21 I 
XIX 
Med 
17 | M 
I in 
I in 
in- No 
M in- No 
15 I 
in 
50 
| 
ia 
$52) 
4 
a. 
ii 


FETTEROLF, NORRIS: MITRAL STENOSIS 63 4 
TABULATION OF REPORTED Cases—(Continue “a 
vy 
Observer. Age. Sex Cardiac lesion. Autopsy findings: remarks y 
Zimbler, Thes? de Bal 25 Fk Congenital pulmonary No autops) y examination 4 
1907 stenosis and insuf similar to that in v. Schrétte 
ficiency; patulous case 
ductus arteriosus 
Gavello, Bull. di M 19 | Mitral stenosis No autopsy; z-ray excluded pos 
lattie di  Orechio sibility of disease of the aorta 
Nov., 1905 
Ceraulo, Morgagni No autopsies; claims to have seen 
1907, No. 6 20 cuses in mitral disease 
whiecl two were stenosis; no 
letails 
Perotta, Arch. Ital. di 38 I Mitral stenosi No autopsy; tertiary syphilis 
Laryngolog., 1909 
p. 7 
Guder and Dufour 13 I Double mitral No utopsy; partial paralysi 
Rev. de Méd., 1909 ray examination 
p. 300 24 M Double mitra No autopsy; adhe e pericarditis? j 
Osler, Arch. de Mal.du 4 I Mitral stenosis Nerve compressed between left ; 
Coeur, 1909, p. 74 uricle and aorta? 4 
24 I Double mitral No autopsy 
1s M Double mitral with Nerve compressed between left 
ortic insufficiency iuricle and aorta It was white ? 
i scleroti wuricle iz f 
nall fist ; 
Boinet, Bull. de Acad I Mitr tenosi No autopsy paralysis ppeured j 
de Méd., 1910, p. 211 nd disappeared as heart action i 
became worse or better { 
| Double mitral No autopsy r-ray showed gre : 
auricular dilatation, the 
being apparently normal 
Pallase, Lyon Médicale | i Mitral stenosis No autopsy; pulmonary tubercu 
1909, p. 719 losis; mediastinal adeniti ¢ 
vealed by x-ray 
Mead, Jour. Am. Med I -atulous ductus arteri- Exact mechanism not stated; con 
Assoc., 1910, lv, 2205 osus; aortic and mi pression presumably due to dil 
tral stenosis coro tation of pulmonary artery whi 
nary and aorti< wus distended to twice the size 
sclerosis f the xorta; recurrent laryngeal 
nerve both macroscopically ar 
microscopically normal 
Dmitrenko, Rousskyi »g M Mitral stenosis No autopsy; paralysis attributed 
Vratch, 1910, No. ! to dilatation of pulmonary 
Abs. Arch. de Mal rtery; tracings were taken fron 
du Coeur, Jan., 1911 sume in the pulsating second left 
p. 48 intercostal space; x-ray showe 
left auricular enlargeme 


The obliterated ductus arteriosus is mentioned frequently in the 
autopsy records. It is our opinion that this structure is a factor of 
minor or even negligible importance, its main and perhaps only 


3 


influence, aside from its mere presence, being to hold in approxima- 
tion to a very slight degree the aorta and the left pulmonary artery. 
Even should the ductus be patulous, it does not follow that it has 
any intrinsic influence. We are inclined to believe that in these 
cases, such as v. Schrotter’s and Mead’s, the two factors of imme- 
diate significance are identical with those in which the ductus is 
obliterated, viz., the aorta and the left pulmonary artery, the patu- 
lousness of the ductus being of importance only on account of the 


associated dilatation of the pulmonary artery and the engorgement 
and hypertrophy of the right ventricle. 

Summary. ‘There are now on record 11 autopsied and 26 clini- 
‘ally reported cases in which recurrent laryngeal paralysis was 
associated with and apparently the result of mitral stenosis. Among 
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the autopsied cases the vocal paralysis was attributed to direct com- 
pression on the part of the auricle or its appendix in 7; to cardiac 
displacement, traction, etc., in 1; to the effects of a persistently 
patulous ductus arteriosus in 2; and to indirect compression acting 
on the pulmonary artery in 2. 

Conciusions. It is our conviction, based on careful study of 
the anatomical relations in hardened preparations, that the indirect 
mechanism may be a variable one, but that when compression is 
accountable for the recurrent paralysis, it must always be caused by 
the nerve being squeezed between the left pulmonary artery and the 
aorta or the aortic ligament. 

Anything which will dilate or force upward the left auricle, the 
left upper pulmonary vein, or the left pulmonary artery would tend 
to cause the condition. 

The anatomic relations are such that direct pressure of any por- 
tion of a dilated left auricle upon the aortic arch is impossible. 

When we consider the softness of all the structures involved, and 
the fact that the nerve is normally flattened against the aorta, not 
rounded, it would seem probable that its function is abolished. not 
from actual destruction from pressure, but from a neuritis conse- 
quent upon a degree of compression which could hardly be sufficient 
to actually destroy the vitality of the nerve. ‘This, of course, can be 
determined only by microscopic examination of the nerve. 


ARNETH’S METHOD OF BLOOD COUNTING— ITS PROGNOSTIC 
VALUE IN PULMONARY TUBERCULOSIS.' 


By C. L. Minor, M.D., 


AND 


P. H. Rincer, M.D., 


ASHEVILLE, N. C 


Tue great difficulty of drawing a correct prognosis in a case of 
pulmonary tuberculosis is too well known to need more than a 
mention here. 

Those most experienced in the treatment of this disease frequently 
fail to predict correctly the future course of a case, or to estimate 
with any degree of accuracy its chances of recovery. Therefore, 
any procedure which promises to be of assistance in drawing a 
prognosis demands our attention and study, and hence we feel 
justified in taking the time of this Association to present the con- 
clusions we have formed from the study of the blood in a hundred 
vases of pulmonary tuberculosis by Arneth’s method. 


1 Read before the American Climatological Association at Old Point, Va., June, 1909, 
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This method, developed by its author in Leube’s clinic in 1904-05, 
has so far not attracted much attention in this country, though 
two of the members, of this Association, Dr. A. C. Klebs, and Dr. 
Geo. E. Bushnell, U. 5. A., have made valuable contributions to the 
subject. 

The former reported to the National Association for the Study 
and Prevention of Tuberculosis in 1906, and expressed the hope 
that his report might induce further investigation on these lines; 
but since that time, so far as we know, only Bushnell and Trueholtz 
have written on the subject. 

Wishing to determine the value of this method as an aid to prog- 
nosis, we have examined the blood of somewhat over one hundred 
cases in Dr. Minor’s practice, and as a result of this work we believe 
it has a distinct value in enabling one to estimate the resisting power, 
and hence the likelihood of recovery and general prognostic out- 
look, of such cases, and trust it will be more generally used by the 
profession than has been the case in the past. 

As you all know, Arneth considered that the young white cells 
those with one or two nuclei—are less resistant and less able to 
combat an infection than the older ones with more nuclei. 

Starting out with this assumption, he counted the number of 
nuclei in all the neutrophilic white cells, and divided them into 
five classes, according to the number of their nuclei. Placing these 
numbers in a horizontal row, beginning on the left with Class I, 
which contained one nucleus, and ending on the right with Class V, 
which contained five nuclei, he formed what he called the neutro- 
philic blood picture. From a count of fifteen normal individuals 
he formed a normal picture. 


I Ill 1\ \ 


5 per cent $5 per cent $1 per cent 17 per cent 2 per cent 


Studying the blood in pulmonary tuberculosis, he found, in con- 
sonance with his theory, that the normal percentage of nuclei in 
the different classes was lost, there being an increase of the younger 
cells of Classes I and II, and a lessening of the more mature ones 
in Classes III, IV, and V, this being more marked in proportion 
to the severity of the trouble—one of the worst pictures he got 
being a case of miliary tuberculosis: 


I II III I\ \ 


36 per cent 56 per cent. 8S per cent O pe 


And again, in the case of subacute tuberculosis: 


II Ill I\ \ 


45 per cent 2 per cent. 3 per cent 0 per cent 0 per cent 
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This change he calls a drift or dislocation (Verschiebung) to the 
left, and takes it as an evidence of a lowered resistance to the disease 
of the patient whose blood he is studying, as is demonstrated by 
the fact that, as the case improves, the picture tends to return to 
the right, and as it gets worse tends to move farther to the left. 

With increasing experience with this method we have been more 
and more forced to believe that whether or not Arneth is right in 
his views as to the vitality of the neutrophiles of one or two nuclei, 
as compared with those of three, four, or five nuclei, the findings 
gotten by such counts agree remarkably well with the actual clinical 
facts, and that in his method we have a very useful means of draw- 
ing a prognosis in our cases of pulmonary tuberculosis. 

Klebs and, especially, Bushnell’ share this view, the latter believing 
that the drift is a proof that toxic absorption is present in a degree 
which constitutes a tax on the resistance of the patient. 

In our cases we have found, with great but not complete uniformity, 
that favorable cases show a picture tending toward the right, un- 
favorable one tending toward the left, very much in proportion 
to the severity of the case and its outlook for a cure. In advanced 
and severe cases where, unfortunately, the prognosis is sufficiently 
evident, the picture is uniformly very bad, as in the following cases: 
The first, Mr. P. S., was from a very bad case of primary (?) pharyn- 
geal tuberculosis with no pulmonary signs; the second, Mr. H. M. 
S., was a hopeless case of acute caseous pneumonia, grafted on an 


old chronic case; the third, Miss G., was a rapidly spreading acute 
tuberculosis, as was the third, Mrs. G.; while the fifth, Miss B., 
was an old chronic case with a large cavity in the upper left lobe, 
and an extensive infiltration in both lungs; while the last was a 
far advanced chronic case with extensive destruction. 


Il III Index 


43.5 93.0 
$5.0 89.0 
17.0 93.0 
42.0 94.0 
36 0 95.0 


12.0 3 Sut 98 5 


But in much less advanced cases the method often gives us great 
assistance and throws unexpected light upon the future course. 
Not only would an unfavorable picture in a new case, which other- 
wise seemed fairly favorable, justify a strong suspicion of its out- 
look, but changes in the picture occurring during treatment can 
give us valuable hints. 

Again, examinations during the course of a case, if not too close 
together, will generally show a drift to the right or to the left, accord- 
ing as the case is doing well or ill. In several cases we have found 
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an unexpectedly bad picture, apparently not justified by the nature 
of the case, but whose reliability was only too well substantiated 
by subsequent developments. 

TECHNIQUE. Coming to the technique of the procedure, we 
would first note that while it is more or less time consuming, it is 
not difficult to any one familiar with blood work. Our counts have 
all been done by Dr. Ringer in Dr. Minor’s laboratory, with enough 
controls by Dr. Minor to determine the reliability of the system 
used. The blood was drawn from a free-flowing puncture in either 
the ear or the finger, and the resulting drop, which should be about 
4 mm. in diameter, was touched to an underlying glass slide, pre- 
viously washed in 95 per cent. alcohol to remove all fat. This drop 
was then evenly spread over the slide by slightly sweeping along 
it the smooth edge of the end of a second glass slide, held approxi- 
mately at an angle of 45 degrees to the first. The spread must be 
made lightly to avoid deforming the leukocytes, and is allowed 
to dry in the air. 

We found that the smears necessarily varied in thickness, and 
in the thicker portions that the leukocytes were smaller, the nuclei 
closer together, and often superimposed, so that an estimation of 
the actual number was very difficult; whereas in the thinner por- 
tions of the smear the leukocytes were not superimposed and were 
easy to count. Consequently the thin portions of the smear were 
always selected for the purpose of counting. To avoid counting 
the same cells more than once, a mechanical stage was always used. 

We have used the Jenner stain in preference to others in our 
work; consequently allowing the smears to dry without fixation, 
and kept them in the staining fluid for five minutes. 

We also stained smears with both Wright’s blood stain and Ehr- 
lich’s tri-acid, but we found that Jenner’s stain gave us the 
best nuclear differentiation, and consequently, we adopted this as 
a routine measure. Klebs, for similar reason, used Wright’s stain, 
and Bushnell and Trueholtz, hematoxylin and eosin. 

In every case we counted the nuclei, not of one hundred neutro- 
philes, which Arneth thought sufficient, but of two hundred, and 
our percentages were estimated accordingly. 

As in numerical blood counts each individual finally adopts a 
system of his own to which he adheres rigorously, so in this work 
we found it necessary to formulate certain arbitrary rules, which 
we have strictly followed, thus making our results comparable. 

The chief difficulty has been to determine accurately how many 
nuclei a given leukocyte possesses, in order to be able to classify it 
correctly. Even in the thinner portions of the smear numbers of 
leukocytes will be found whose nuclei are not distinctly separated 
or only partially so; thus, the problem of correctly estimating the 
number becomes a very delicate one. 

We have in all cases adhered unswervingly to the following rules: 
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1. Nuclei connected by a distinct isthmus are always to be counted 
as one nucleus. 

2. Nuclei connected only by a thread are always to be considered 
as two nuclei. 

3. Nuclei clearly superimposed are to be considered as separate 
nuclei, but if the superposition is not definite the nuclei are not 
to be considered as being separate. 

Some may take issue with us as to the legitimacy of some of these 
rules, but we believe that the specific rule is of minor importance, 
the main point being that all counts be done by one and the same 
system, and preferably by the same individual, in order that the 
results may be really comparable. 

As a result of our counts, done with every care, we have not been 
able to find a normal picture agreeing with that of Arneth, our 
normal, estimated in the case of ten healthy men, averaging: 


I III IV V 


55.6 18.6 


while our normal counts also show more cells from Class IIT onward, 
and fewer in Classes I and II, although Klebs, Bushnell and True- 
holtz, and Webb and Williams, of Colorado Springs, who are to 
report shortly at the meeting of the American Medical Association, 
have agreed much more closely with Arneth. It is evident, there- 


fore, that we have classed as multinuclear cells which they counted 
as mono- or bi-nuclear. 

While we should like to have found ourselves in agreement with 
our colleagues, we can only repeat the facts as we found them, using, 
as we believe, the rational rules which we have quoted to guide 
us, and as the general relation of the pictures given by the different 
classes of cases is not thereby changed, as our tables show, we do 
not believe that the lack of agreement vitiates the conclusions 
we would draw from our counts, although unless the pictures be 
laid out in graphic curves, it renders it more difficult to compare 
the findings of different men. 

Arneth, with characteristic German thoroughness, in classifying 
the nuclei has divided them even more minutely, and would dis- 
tinguish in Class I between those with round nuclei and those with 
slightly and with deeply indented nuclei, the latter two being older; 
while in the other cases he separates the nuclei that are in loops 
from those that are round. Such an elaborate subdivision, while 
greatly increasing the complexity of the work, does not, we believe, 
bring compensating advantages, and we think, with Klebs and 
Bushnell, that it can be neglected. 

Arneth lays stress on the fact that the drift to the left is inde- 
pendent of the total number of leukocytes, some people who present 
a normal leukocyte count showing a badly altered picture. In 33 
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per cent. of our cases we have made leukocyte counts, and have 
found this verified to a considerable degree, though, on the whole, 
the cases with the good pictures were usually those with lower 
leukocyte counts, while the bad cases usually showed the higher 
counts. 

In our good cases the leukocytes averaged 7988, in our medium 
cases 9827, and in our bad cases 9258, and in one very bad case, 
20,200. 

It is evident that the comparison of different pictures, each with 
its five classes, will not be easy, and Arneth has taken the sum of 
the cells in Classes I and II to make a standard of comparison; 
while Bushnell and Trueholtz have sought to make an index for 
each case by adding together all the nuclei from Classes I and II 
and half of those in Class III, thus making the index the percentage 
of the lower half of the picture to the whole picture. 

Thus, Arneth’s normal picture would yield an average of 60.5 
per cent., 7. e., 5 X 35, 3 of 41, while Bushnell and Trueholtz get 
67, and Webb and Williams 65. 

In our cases, since, as we noted, our Classes I and II show less 
cells, our index was lower, being 48.5 per cent. 

While such an index is arbitrary, it is convenient for comparison 
in the investigation of our own cases, and unless something better 
is devised we would recommend its use. 

At the same time, as already noted, for comparison between 
the counts of different authors a graphic chart should be plotted, 
as only in this way can the work of different men be compared. 
We would also state that there can be wide variations between 
maximum and minimum readings in each class of cases, our Cases 
showing: 


Minimum Maximum 
Good cases ‘ 69 25 
Medium cases. - 38.0 70.5 
Bad cases... 615 87.0 
While Webb and Williams get: 
Minimum Maximum 
Normal cases 50 86 
Cured cases 29 88 
Improving cases . . 47 91 
Stationary cases . ‘ O4 


As we were studying the bearing of these counts on the prognosis 
of our cases we divided the hundred cases not according to the 
assification of Turban or the National Association, since certain 
Stage I cases can be severe or of bad outlook, while certain Stage 
III cases may be favorable and slow in course, but according to 
their clinical and prognostic outlook, classing them as good, medium, 
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bad, and very bad, this classification being done by Dr. Minor 
from his knowledge of the cases without previous study of their 
counts, while Dr. Ringer, when he made the counts, took pains 
not to inform himself of the prognostic outlook of the cases. 

Of course, the fault of this method is the personal equation which 
may enter into it, but for use in one’s practice in studying one’s 
cases prognostically this seems to us much the most. practical 
division. 

Webb and Williams have divided theirs into cured, improved, 
stationary, and advancing. 

Tabulating our hundred cases in this way, we arranged them in 
four vlasses, and were surprised to find with what uniformity they 
bore out the contention of Arneth: 


Average of 10 normal cases 
Average of 31 good cases 
Average of 30 medium cases 
Average of 25 bad cases 
Average of 14 very bad cases 


Bad Cases 


ornmal Cases | 
Good Cuse 


10 | 
Class \ 


Class 
Class [V 


Class 
10} 


Class | 


Relative position and change in each group. 


A glance at this chart, which, as I have said, was not forced in 
any way, will surprise one by the regularity with which, in Classes 
I and II, the figures rise through the light cases to the very bad; 
how in Class III there is a much slighter rise; while in Classes TV 
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and V there is, on the contrary, a fall, the general increase in the 
lower classes being well shown by the index. 

This is made even more apparent when these are plotted out in 
graphic curves. 

A study of these tables certainly seems to justify the belief that 
the discovery of a distinctly poor picture in a case can have real 
prognostic value, and that even when the clinical course of the 
case seems favorable a bad picture should cause us to look out for 
unfavorable developments. 

Thus, in one of our cases, a voung man (Mr. W. B.), who, as 
already noted, seemed to be doing well, we were surprised to find 
a picture: 


I I\ \ Index 


unexplainable by the apparently satisfactory state of the case, 
but which was shortly followed by a severe exacerbation of the 
trouble which spread rapidly and ended fatally in a few months. 
One month from the first reading we found: 


I II \ Index 


It must, however, be carefully noted that small variations should 
not be considered of value, and that there must be distinct changes 
before we proceed to draw conclusions from them. 

In old cases a study of the picture over a series of months will 
usually show a rise or fall of the index according as the case is running 
down or up hill, but in any given case we should hot expect notable 
changes under two or three months, unless, as in the case cited 
just before, there is a rapid extension, or unless a severe hemorrhage 
occurs, When naturally the number of newly formed leukocytes is 
increased. 

Thus, in one severe case (J. M. FH.) we found on December 4, 1908: 


22.5 11.5 1.0 76.25 
And on February 11, 1909, just after a large hemorrhage: 


I I] II] 1\ \ Index 


33.5 Hl 13.0 3.0 0 90.5 


while, though he continued to go down hill, on March 26, 1909, he 
showed: 


\ 
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thus showing that the hemorrhage, by causing a formation of many 
new leukocytes, had artificially raised his index. 

The rapid deterioration which can occur in a severe case is well 
shown in readings only a month apart in the case of caseous pneu- 
monia we referred to earlier (H. M.S.). Here, on March 2, 1909, 
we found: 


I Il Ill J Index 


15.0 40.0 40.0 5. 75.0 
while on April 5, 1909, we found: 


I Ill Index 


34.0 45.0 20.0 89.0 


In a severe case with general dissemination over both lungs 
(E. H.), which after a long course and the greatest care was slowly 
recovering his health and has since gone home “arrested,” we were 
unfortunately not using this method on his arrival, February 27, 
1908; but on December 1, 1908, when he was in very good condition, 
but by no means in the excellent shape he showed on discharge, 
we found: 


I 


10.5 


while on May 29, 1909, shortly before his return to Chicago, we 
found: 


I ll Ill Index 


5.0 34.0 50.0 11.0 64.0 


Again, in a severe case of chronic tuberculosis with great pros- 
tration and much active tissue destruction in the lungs (I. W. 5.), 
he showed on March 18, 1909: 

II Ill IV Index 


16.5 4.0 87.75 


while, after very satisfactory though slow improvement, with in- 
creased weight and appetite, markedly decreased fever, coug) 
and expectoration, and great improvement in the physical con- 
dition of the lungs, he showed, on May 26, 1909: 


IV j Index 


5 80.75 
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a relatively slight change, but one which, viewed in connection 
with his clinical improvement, distinctly increased our hopes of 
final betterment. 

Again we will find cases which, despite good gains, show a rising 
index, and here we have come to feel that such a rise detracts greatly 
from the meaning of such improvement. Thus, in a severe case 
with bad pulmonary, laryngeal, and probably intestinal lesions, the 
patient made considerable gain. The laryngeal trouble was less 
active, the diarrhoea ceased, and while the physical findings in the 
lungs only moderately improved, the symptoms did. Neverthe- 
less, on November 26, 1908, this case (M. L. D.) showed: 


I II III IV Vv Index 


14.0 50.0 30.5 5.5 0 79.2 


and on December 29, 1908: 


I II III IV V Index 


24.0 49.0 24.5 2.5 0 85.2 


and the course of this case since that time, though another count 
has not been made, would seem to indicate that the index was a 
reliable guide. 

Again, a pulmonary and laryngeal case (M. N. G.), which for 
some time gained weight and made some improvement, but has 
not held these gains in the last month or so, showed, on November 
24, 1908: 


I II III IV V Index 


10.0 43.5 35.0 11.5 0 71.0 


I II Ill I\ Vv Index 


13.5 43.5 36.5 5.0 1.5 75.25 


We could cite many more pictures, were it necessary, which would 
show the utility of this method of counting the blood, but we believe 
we have presented enough to make this clear. 

While it is far from infallible, it is nevertheless a distinctly valuable 
guide in the formation of a prognosis, though as we have tried to 
show, it will not do to draw large conclusions from slight variations 
in the blood pictures, either from month to month or at first exami- 
nation. 

Like every other method of clinical medicine, it should be used 
conservatively and judiciousy, but if so used we feel that it will 
prove a valuable addition to our clinical methods. 

Nearly two years have elapsed since the above paper was written, 


and on January 8, 1909, although she seemed to be still doing well 
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and we have had ample opportunity to test the matter further, and 
have used it in nearly 500 cases. As a result of this work we are 
more than ever satisfied of the correctness of the conclusions we 
drew at that time. 

A few cases may here be cited among many that we have 
examined: 

In April 17, 1909, H. A., a second-stage case, after some months 
of cure was doing remarkably well, had lost all constitutional svmp- 
toms, cough and expectoration were slight, weight excellent, and 
general outlook good. At this time his blood read: 


I II III IV Vv Index 
4 16 18 30 2 44 


Since this time family troubles and financial difficulties necessi- 
tated hard work beyond his strength; he has been steadily running 
down hill; the lesions in his lungs have increased; the larynx is 
seriously involved, and the outlook we consider bad. On March 
11, 1911, we found: 


I II IV Index 
41 41 17 1 0 90.5 
On the other hand, M. J. E., on arrival, March 11, 1910, had a 
severe and active process, chiefly in left lung, and showed: 
I IV Index 
25 19 l 0 89 5 
He made rapid and remarkable gains, and by July 1, 1910, he 
showed: 
1 6 1 
while now (March 15, 1911) his process is arrested and his reading is: 


I II Ill I\ \ Index 


) a7 


2 37 f 7 0 66 


I. N. R., a medical student, arrived March 17, 1909, with an 
active bilateral process with tendency to frequent ‘‘ congestions.”’ 
At that time his reading was: 


I II lil V Index 


27 16 19 be 0 82 


With care, by May 19, 1910, all activity had ceased and he was 
classed “ apparently cured,” a condition which has since continued. 
Ie then showed: 

I \ Index 


3 38 10 l 65 


Miss M. G. G. arrived June, 1910, with a very acute process, 
with high fever, marked symptoms, and a diffuse involvement of 
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her right lung, with a very grave prognosis. July 20, 1910, her 
reading was: 


I II I\ \ Index 


1s 56 0 0 8 


November 22, 1910, after four months of unexpectedly favorable 
progress, with symptoms greatly reduced and signs improving, she 
showed: 


I I \ Index 


8 11 11 67.5 


and went home apparently cured March, 1911. Unfortunately, a 
last blood count was not made. 

Mr. E.S. T. had done very well, and after six months of care 
showed, May 14, 1910: 


| III \ Index 


28 52 12 0 


Returning home to great business anxiety and overwork, he later 
developed laryngeal trouble, and on return, November 28, 1910, 
showed: 


I II I\ \ Index 


9 19 39 8 0 72 


These are but a few of the cases that have caused us to rely on 
this method for aid in drawing our prognosis and justify us in 
recommending it to the profession. 

There have been cases in which it has failed us, but there have 
been very many, the large majority of all those seen, in which it 
has been of distinct value, and where the course of the case has 
verified the predictions of this method. 


SOME EXPERIENCES WITH THE EINHORN DUODENAL BUCKET 
AND A MODIFIED THREAD TEST.’ 


By Wittram Gerry Moraan, A.B., M.D., 


ASSISTANT PROFESSOR OF THEORY AND PRACTICE OF MEDICINE, SCHOO NE Gt iETOWN 


UNIVERSITY, WASHINGTON, D. ¢ 


In April, 1909, Dr. Max Einhorn described the use of his duodenal 
bucket and the thread impregnation test as an aid to the diagnosis 
of, and as a means for the location of, peptic ulcers. Shortly after- 
ward I employed this procedure in several cases, but later adopted 
a modification in place of the bucket, which I will describe. 


1 Read before the American Gastro-lnterological Association at St. Louis ine 6, 1910 
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A split BB shot is fastened to the end of a No. 8 braided silk 
thread. The shot is enclosed in a 5-grain capsule, the cord passing 
through a small hole in one end; 75 em. from the capsule a knot is 
made. 

The manner of using the duodenal shot is the same as that for 
the bucket. For several hours before beginning the test, medicines 
which may discolor the thread are discontinued, and for supper 
no meat should be allowed, the meal preferably consisting of milk, 
eges, bread, and butter. At bedtime the patient swallows the cap- 
sule and thread until the knot is at the teeth. The end of the string 
is then made into a loop and fastened to the nightgown with a 
safety pin, so that the knot just remains in place. The shot remains 
down all night, in the meantime passing through the pylorus. On 
awakening, the patient pulls the thread out and hangs it up to dry, 
being careful not to allow any thing to touch it while wet. Inspec- 
tion of the dried thread shows the lower end bile stained where 
it has remained in the duodenum, and if blood is present it is indi- 
cated by a reddish-brown discoloration. 

The principal advantage of the shot over the bucket lies in its 
cheapness. Any number of the tests may be carried on at one time, 
whereas we do not usually possess more than one bucket set. Again, 
somewhat more ease is experienced in swallowing the smaller capsule, 
and the removal is decidedly facilitated. There is no obstruction 
whatever felt in drawing up the small shot, it not even being neces- 
sary to swallow when the base of the tongue is reached. But the 
shot has the disadvantgae of not being hollow, and we cannot, there- 
fore, obtain any of the fluid to determine whether or not in a doubtful 
case the end of the thread entered the duodenum. Another dis- 
advantage is that by means of the bucket we can determine whether 
or not the pylorus is normally permeable. 

At first I used the thread impregnation test rather spasmodically, 
but for the past several months have employed it more systematicall) 
in cases of suspected ulcer. I have taken from my records 25 
cases upon which I have performed the test thirty-two times. 
The results are shown in the accompanying table (pages 650 
and 651.) 

Of the cases cited, 16 were undoubtedly ulecer—Nos. 1, 3, 5, 6, 
7,8, 9, 12, 13, 15, 16, 18, 19, 21, 22, 24; 3 cases were suspicious 
Nos. 2, 11, and 4; cases certainly not ulcer were Nos. 10, 14, 17, 
20, 23, 25. 

Of the 16 ulcer patients, the thread test gave positive results in 
14 and negative in 2. These 2 negative results can both be accounted 
for theoretically. No. 13 had ulcer symptoms beyond doubt, and 
recovered under ulcer treatment, but since no mark appeared on 
the thread, and no spot of tenderness could be elicited, I judge 
that the lesion was on the posterior surface of the stomach. The 
other patient, No. 16, was proved by operation to have a duodenal 
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ulcer 3 cm. from the pylorus, and in all probability the shot came 
to rest just above the lesion. 

Of the suspicious cases, No. 2 gave a positive reaction, showing 
two spots, due to a pyloric lesion. The diagnosis was never con- 
firmed, but an ulcer was undoubtedly present. She was a young 
woman, aged twenty-five years, who had attacks of abdominal pain 
somewhat localized in the epigastrium, accompanied by intense 
nausea and vomiting. Often food remained in the stomach six to 
eight hours undigested. Vomiting rarely continued after all food 
had been expelled. Often water was rejected. After the attack 
passed off the abdomen was very tender, but the tenderness was 
not well localized. She had a temperature of 102° to 104° during 
attacks, and in one was delirious. Often before the attack the skin 
had a subicteroid hue, but jaundice was never present. 

Patient No. 4 had practically no ulcer symptoms, but had a 
history of slight hematemesis some time before. Was very anemic. 
Hemoglobin, 45 per cent.; had pains in the epigastrium, which, 
however, were much like those of gall-bladder disease, and the 
tenderness was over the gall-bladder. Attacks of diarrhoea were the 
chief complaint. The blood at no time indicated pernicious anemia. 
The duodenal bucket was introduced at 9 P.M. and removed at 3 A.M. 
Thread showed no blood stain. 

The third questionable case was No. 11. The patient complained 
of continuous pain in the stomach influenced by the character of 
food. No vomiting, but some nausea. Hyperacidity but no par- 
ticularly tender spots. The thread test was negative. I have 
always felt that this man had an ulcer, and he improved steadily 
under ulcer treatment. : 

Of the undoubtedly non-ulcer cases, the following were tested: 
Nervous dyspepsia and hyperacidity, each 2 cases; auto-intoxica- 
tion, gall-bladder disease, and stenosis of the gall-bladder, each 
1 case. None gave a positive thread test. I have not made use 
of this method of diagnosis in gastric carcinoma, so none of these 
cases appear in the table. 

Operation was performed on but 4 of my patients. The diag- 
nosis was corroborated in cases 1, 3, and 12. No. 7 was operated 
upon for gallstone, but no adequate examination for ulcer was made 
at the operation. Her record will be given in detail below. 

Repetition of the test was made in several patients and with 
the exception of No. 9 the findings were identical when the patient’s 
condition was the same as at the previous examination. ‘The first 
test in Case 9 was negative for some unknown reason, but a second 
attempt on the following day showed a well-marked stain 43 to 
17 cm. from the mouth. 

I feel that the thread test is a valuable addition to our armamen- 
tarium in the diagnosis of gastric and duodenal ulcer. I was some- 
what surprised at the scarcity of the so-called cardinal symptoms 
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in my series, and several of the patients would, without this test, 
most likely have gone with their ulcers unrecognized at least for 
several months until resistance to other treatment would have 
called attention to the true state of affairs. 

It is, I think, significant that not only did hematemesis occur 
but three times, but that even vomiting was absent in the majority 
of patients, unless of the induced variety. ‘Tenderness was absent 
throughout, or present only at intervals in the course of many cases. 
The character and time of the pain varied greatly. 

The benzidine test for occult blood in the stools was performed 
in 13 of the cases showing positive thread tests. It was positive 
in 9, and negative in 4. It seems to be not so delicate or constant 
as the thread test. 

In the differential diagnosis between ulcer and gall-bladder disease 
the thread test is very valuable. I may mention 3 cases: No. 7 
had both conditions; No. 15 had ulcer, but no gallstones, though 
symptoms were suspicious of the latter; No. 20 had cholecystitis 
and no ulcer. I will report the first of them rather fully because 
it was an exceedingly interesting one to me, but as the record is a 
very long one, covering a year’s time, it will have to be considerably 
abridged. 

Mrs. J. B. W., married, four children, seen December 9, 1909. 
Family and past history unimportant. Illness is of ten years’ dura- 
tion, starting gradually and pursuing an irregular course. Had 
attacks of acute severe cramping pains in stomach just below xyphoid 
referred to the chest and back under the shoulder blades. Often 
had attacks between the hours of 2 a.m. and 3 a.m. Had heart- 
burn and pyrosis, relieved for a time by food. Some regurgitation 
was present. Belching was annoying after lunch and dinner. The 
bowel actions were irregular. Had abdominal pain sometimes 
before a loose movement. The principal points of the abdominal 
examination were: Rigat kidney palpable to first degree, left 
not palpable. Panniculus good, belly well formed. Splashing 
sound all over epigastrium down to navel. No tender spots. Some 
meteorism. Gall-bladder flaccid, easily felt, and not tender. Blood 
pressure, 1OS mm. One hour after test meal were recovered 60 ¢.c. 
of a greenish-yellow fluid, acid, food particles coarse. Mucus 
present. No blood or tissue. Bile present. Free HCI, 42. Total 
acidity, 68. A later examination gave free HCI, 60; total acidity, 
90. The patient was put on ulcer treatment for a couple of months 
and steadily improved until February, 1909, when she became 
worse. Stomach was very hyperesthetic and she had constant 
pain. For the next ten months patient was alternately better and 
worse—sometimes apparent ulcer and sometimes gallstone symp- 
toms supervening. She was under the observation of Dr. Howard 
Kelly for four days, and no diagnosis was made. On December 10, 
1909, the duodenal shot test was made, and showed bright blood 
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stain in region of pylorus. The lower 8 cm. were deeply bile stained. 
January 5, 1910, operation was performed by Dr. A. L. Stavely. 
The gall-bladder was tense and contained two ounces of changed 
black thick bile and mucus. A stone the size of a nutmeg was found 
engorged in the cystic duct and removed. No adequate examination 


of the stomach was made to determine the presence of an ulcer, 
but there is no doubt as to its existence. The case then passed from 
my observation, so | cannot say as to the present status. 

According to the method of localization given by Dr. Einhorn, 
a spot at the distance of 40 cm. from the mouth indicates ulcer 
of the cardia, 44 to 54 em. of the lesser curvature, 56 to 58 em. of 
the pylorus, and above 59 of the duodenum. 

Of my series, the cardia was involved in 1 case; the lesser curva- 
ture, 5 cases; pylorus, 3 cases; duodenum, 4 cases; pylorus and lesser 
curvature, pylorus and duodenum, and lesser curvature and duode- 
num, each 1 case. 

In patients whose stomach contains much blood or in whom 
blood is regurgitated from the duodenum through the pylorus it is 
impossible to localize the ulcer by the thread, as, of course, a large 
discoloration occurs. ‘Two or more stains upon the same thread 
do not usually indicate a multiple lesion, since in its passage through 
the viscus different portions may come to rest over the ulcer. Such 
Was my experience in 3 of the series. Under favorable ulcer treat- 
ment and after hemorrhage has been diminished, a later test will 
probably give more accurate readings. 

This leads me to speak of the test as a means of judging the 
progress or apparent cure of a case. Illustrating this, I will cite 
Cases 1, 3, and 21. 

A synopsis of No. 3 follows: It is of interest in that the ques- 
tionable diagnosis of ulcer was clinched by the thread findings, 
and a correct localization made as afterward proved by operation. 
Again, the second test showed the cure of the lesion following gastro- 
enterostomy. Mr. C. W. G., single; aged twenty-seven years; 
electrician; nervous temperament. Seen July 18, 1909. ‘Trouble of 
four or five years’ duration off and on. Gradual onset with mild 
symptoms. Might have freedom from pain for months and then 
have symptoms for two weeks. Pain across abdomen in region 
of navel, passing up under right costal border. Often came on at 
night. Food sometimes relieved and again aggravated, but, as a 
rule, he was afraid to eat during attacks. Pvyrosis, but no recent 
heartburn. Complained of bloating and feeling of fulness. No 
nausea, no involuntary vomiting. 

Principal points of the abdominal examination were: Recti 
slightly resistant. Some tenderness of the transverse colon through- 
out its course. Excessive meteorism. Splashing sound all over 
epigastrium down to navel. Hemoglobin, 102 per cent. Blood 
pressure, 106 mm. Stomach contents an hour after test breakfast 
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showed 100 c.c. cream-colored, acid fluid, containing fine food par- 
ticles. Mucus absent. No blood, tissue, or bile. Free acid, 44. 
Total acidity, 88. 

Patient was put on the usual treatment for hypersecretion, frequent 
meals, baths, magnesia p.c., and kept under observation. One 
week later the pain became somewhat more localized, coming on 
several hours after meals. For next two months he was for the 
most part better, but had several attacks of pain. He went on 
his vacation. At first he did well, but after a time had an acute 
severe attack with the only vomiting he had at any time. Lavage 
showed no retention. 

Three days later he was sent to Garfield Hospital. After starving 
him for twenty-four hours, gradual feeding with milk was begun. 
As soon as diet would be increased he had return of pain—coming 
on principally at 4 p.m. and 10 p.m. Examination rarely elicited 
much tenderness. October 27, 1909, Dr. L. H. Reichelderfer saw 
him in consultation, but the examination was so negative that he 
did not advise operation at that time. His condition remained 
about the same for two months more, when Dr. Thos. Kelly saw 
him. He thought that there was a strong probability of ulcer or 
gallstones, and advised exploratory operation. Deep pressure caused 
resistance of the right rectus and slight muscular spasm. At this 
time examination of his stool showed occult blood present for the 
first time. October 12, 1909, the duodenal bucket was given at 
9 p.m. and removed the next morning just before etherization. 
The thread had tangled into a knot, so that it was shortened about 
23 inches. It had passed the pylorus, however, and showed a definite 
blood stain at that place. Operation by Dr. Kelly disclosed a large 
mass the size of an egg at the pylorus—a saddle-shaped ulcer. Pos- 
terior gastro-enterostomy was performed. Recovery was uneventful 
excepting for considerable nausea and the passage of a moderate- 
sized tarry stool three days after operation. The patient gained 
twenty-five pounds, and a second thread test two months later 
was negative. 

I shall also quote case No. 1 as illustrating two points—(1) the 
disappearance of the stain from the thread when the ulcer has healed, 
and (2) the discomfort and occasional actual pain which is some- 
times encountered when the bucket is in situ. Mr. R. N. J., aged 
thirty-two years, clerk. Family and past history unimportant. 
Illness of sudden onset two months previously, with pain just below 
the xyphoid, not distinctly localized. Almost constant pain, but 
relieved by food for a couple of hours. Gas formation with much 
belching. Slight nausea, but never vomiting. No appetite. Bowel 
movements consisted of hard lumps in liquid content. Had lost 
thirty pounds since onset. Moderate tenderness on deep pressure 
over entire epigastrium, but more marked at a circumscribed spot 
about one inch in diameter one inch above navel. Slight tender- 
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ness over entire colon. No meteorism. Splashing sound over entire 
epigastrium to navel. Physical signs otherwise unimportant. Blood 
pressure, 120 mm. Hemoglobin, 98 per cent. One hour after test 
breakfast stomach contents showed 25 ¢.c. of a cream-colored fluid, 
acid, with fine food particles. No mucus, blood, or tissue. Bile, 
atrace. Free HCl, 26. Total acidity, 38. 


Fia. 1.—Negative thread. Miss K. H., May 25, 1910. 


Fic. 2.—Well-marked stain 55 to 56 cm. from mouth; undoubted ulcer; improving steadily 


under treatment. Mr. J. B. J.; test made May 24, 1910, after paper was written. 


f 


e Fia. 3.—Thread showing presence of much blood in stomach Mrs, R.; test made 
June 2, 1910 


He took the duodenal bucket at 9.30 p.m., and felt uncomfort- 
able as soon as it was in the stomach, having slight nausea and 
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considerable pain in upper left portion of abdomen. Went to sleep 
about eleven o'clock but awoke about 3 A.M. with paroxysms of pain, 
which would come on in waves and seem to pass from left to right. 
Had a feeling of constriction under the xyphoid. Removed the 
thread at 6.30 a.m. Considerable bright blood and some dark blood 
stains were present. Several other times the test was made, and 
each time the stains were the same, and he had the same symptoms 
while the bucket was in situ. 

May 22, 1909, after having been in bed for some weeks and treated 
for ulcer, he was apparently cured. For the next year the patient 
had varied symptoms referable to his stomach and bowels, acute 
attacks of hyperacidity, and some pains. At one time there was 
slight retention, so that it was feared that the old ulcer cicatrix had 
contracted. The thread test performed again shortly after this 
showed absolutely no evidence of blood. 

Another case, No. 21, shows the improvement, as mentioned 
by Dr. Einhorn, which may occur in a week’s time after regulating 
the diet. Test (a) May 8, 1910, showed two well-marked stains, 
one at the position of the lesser curvature, and the other at the 
duodenum. One week later, May 15, 1910, the same two stains 
appeared, but so faint as to be just perceptible. In such rare in- 
stances as this we may consider the possibility of a multiple lesion. 

The performance of the thread test is in rare instances some- 
what disagreeable, and has produced actual pain in two cases—Nos. 
1 and 12. No. 15 was able to keep the bucket down only an hour, 
but even this short time sufficed to localize the ulcer by a faint 
stain. Fortunately the majority of patients do not object to the 
test, and I should strongly recommend that it be more generally 
used in all cases of severe pain in the stomach. 

In conclusion, I would say that the thread test, whether per- 
formed with the Einhorn bucket or the duodenal shot, is of undoubted 
assistance in the diagnosis of peptic ulcer. The number of latent 
ulcers, or ulcers having few prominent symptoms, is larger than 
is generally thought, and by the systematic use of the thread test 
many cases will be found that would otherwise escape recognition. 
The test, though sometimes disagreeable, is not seriously objected 
to, and should be instituted on the faintest suspicion of ulcer. Finally, 
besides being able to localize the lesion, we are enabled to say with 
more certainty how the case is progressing and when the ulcer is 
probably cured. 
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RESEARCHES IN PROPHYLACTIC AND ANAPHYLACTIC 
MEDICINE. 


By Lreonarp K. Hirsuperc, A.B., M.D., 


SOMETIME INSTRUCTOR IN BACTERIOLOGY, COLLEGE OF PHYSICIANS AND SURGEONS, AND EXTERNE 


JOHNS HOPKINS HOSPITAL, BALTIMORE 


‘THe first work produced in our country upon the important 
subject of anaphylaxis was by M.J. Rosenau and John F. Anderson 
in the Government Hygienic Laboratories in Washington. It is 
superfluous to add that I, and all of us, are now, as we have been 
ever since 1906, very much dependent upon these two prolific 
investigations for most of the suggestive work on this subject. 

The Greek words, dv¢ meaning against, and ¢y/az guard, 
give us the word (405, which is the origin of prophylaxis or 
protection. Charles Richet, who, in 1902, while investigating 
actinia poisoning, first observed a condition in dogs, which he 
considered a reduction of resistance, as contrasted with prophy- 
laxis, invented the name anaphylaxis. Although this name 
has been adopted and passed into medical usage, the kind of 
protoplasmic reaction it includes, is one of the various progressive 
steps the organism makes in many infections in obtaining for itself 
protection or immunity. This view of anaphylaxis may now be 
taken without fear of a dissenting voice. ‘That prophylaxis is the 
follower and slave of anaphylaxis will be proved subsequently 
by various examples. It is only necessary here to mention the 
reaction of the human organism to the vaccines of cowpox. 

The latent period between the abrasion inoculation and the 
primary reaction in a first vaccination is four days, with sharp 
clinical signs. Each subsequent vaccination has a reduced latent 
period. Relapses in typhoid fever may also be cited, as well as 
the autumnal-spring return of those infected with tertian and 


quartan fevers. Hay fever and tuberculin reactions are other 


examples. 

Clemens von Pirquet first suggested that prophylaxis, anaphylaxis, 
immunity, and other tissue reactions yet to be discovered, should 
all be covered by his coined name, viz., allergie or allergism. This 
is also from two Greek roots, ergon action, and allos, change. 

Allergie is comprehensive enough to include all conditions of 
artificial immunity, with or without anaphylaxis. When there 
is an increased allergie, it means that the power of the tissues to 
react is increased, and this plainly indicates hypersusceptibility 
or a condition of anaphylaxis. 

In the unexpurgated edition of his diary Pepys, who lived at 
the court of Charles II, tells that the blood of a dog is{poisonous 
when injected into another animal. He describes several trans- 
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fusion experiments. Since then it has not passed unrecognized 
by many observers, that the serum of one species is occasionally 
toxic when inoculated into the animals of another. It has also 
been long known that the horse, pony, and donkey serum, could 
with impunity be inoculated in quantities into many species of 
animals. 

Yet long before von Pirquet classified the ‘‘serum disease,” 
the symptoms had been reported by various internists following 
antitoxin injections. ‘The case of Vettenkofer’s child in Berlin, 
whose sudden death in 1899 was ascribed to diphtheria antitoxin, 
and later blamed on that misty malady ‘‘status lymphaticus”’ 
is now recalled, and ascribed to the “‘serum disease.” 

In the latter part of August, 1910, W. L. Moss, of the Johns 
Hopkins Hospital, calls attention to certain anaphylactic skin 
manifestations. He suggests that 0.01 ¢.c. of normal horse serum 
preserved with a few drops of chloroform be injected into the 
skin. If an area of inflammation appears within twenty-four 
hours it is an indication that the individual has received horse 
serum (antitoxin) at some previous period, although a negative 
reaction does not necessarily exclude that fact. If the protective 
reactions appear with “explosive suddenness” and immense wheals 
of an urticarial nature are exhibited within ten hours, it is an 
indication of latent anaphylaxis. 

The erythemas, urticarial manifestations, swollen glands, joint 
effusions, intramuscular oedema, pain and fever of von Pirquet’s 
disease may be easily diagnosticated if Moss’ test is confirmed. 
‘The seven to fourteen day incubation period, need not then delay 
treatment or the diagnoses. 

Though egg albumin, milk, or, in short, any protein will by 
inoculation produce the phenomena of anaphylaxis, the proteins 
of horse serum are so closely associated with the greater part of 
the work and with modern therapy that most of the history and 
present knowledge of hypersensitiveness deals with that serum. 

Although Pepys reported in newspaper fashion certain hearsay 
cases of transfusion, Magendie, in 1839, tells of rabbits that died 
from a third inoculation of egg white. Arloing opined in 1888 
that bacteria send out toxins that reduce the resistance to further 
infection. Knorr, working in 1895, with tetanus toxins, blamed 
the latter, when sublethal doses were injected in increasing doses, 
for the death of the inoculated guinea-pigs. 

In 1897, Uhlenhuth first produced anaphylactic states in guinea- 
pigs, but failed to recognize the cause of death. He used the 
blood of six species, including man, for his blood-inoculation 
experiments. Courmont, in 1900, was the first to ascribe the death 
of guinea-pigs to repeatedly smaller injections of human serous 
fluids. ‘The following year von Behring and Kitashimia used 
the word “‘hypersusceptibility,” but blamed it upon the bacterial 
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toxins, not proteins. ‘Then Portier and Richet hit on the real 
word as described above. Arthus, in 1903, brought the subject 
of anaphylaxis almost up to date. Rosenau and Anderson’s 
early work was in part a confirmation of Arthus’. 

Von Pirquet, in 1903, announced the clinical signs and symp- 
toms of the serum disease. If a guinea-pig is given 0.001 c.c. of 
horse serum, and two weeks afterward another injection larger 
than the first, death will inevitably ensue. 

When Professor Paul Ehrlich was in Boston in 1904, Theobald 
Smith related this fact about guinea-pigs that had been used for 
standardizing antitoxins. Ehrlich could not explain it, but sug- 
gested to an assistant, Otto, that he work it out. Otto excluded 
the antitoxin as a cause, and called the manifestation a ‘““Theobold 
Smith phenomenon.” Rosenau and Anderson showed that the 
first dose of serum has so changed the living chemistry of the 
organism as to make it more sensitive to the second. ‘The latent 
period, or ‘‘incubation” time between the first and second dose, 
must elapse before this anaphylactic state is present. It is syn- 
chronous with the same period of von Pirquet’s disease, five to 
thirteen days. 

In the anaphylactic disease that I describe later for the first 
time, the incubation period varies from one to several days. All 
of the erythematous and urticarial skin eruptions due to shell 
fish, mussels, fruits, tomatoes, and other food proteins, have a 
relatively short incubation period. Although, in hypersensitized 
guinea-pigs, all of the serum proteins produce the characteristic 
signs by intravenous, hypodermic, intracerebral, or intraperitoneal 
doses, it is evident that in man alimentary or olfactory absorptions 
may also bring about a state of anaphylaxis. Hay fever and 
eruptive rashes are striking proofs of this. Within five minutes 
of inhaling the pollen proteins. or enjoying tomato proteins, the 
individual shows the particular anaphylactic reaction. 

When the guinea-pig receives its dose, as a rule, ten minutes 
is a long time to wait for excitement and cries of discomfort from 
the little animal. Dyspnoea, respiratory distress. Cheyne-Stokes, 
or irregular respiration, gasping for breath, all soon give way to 
a paralytic stage. Convulsive tremors and spasms, with a fall 
of blood pressure usher in the animal’s death. ‘The heart and 
pulse may beat fifteen or thirty minutes after breathing has ceased. 

Auer and Lewis’ observations, confirmed by Anderson, Biedl, 
and Kraus, go to prove that this respiratory failure is not central, 
but peripheral in origin. ‘They incline to the view that no air 
can enter or escape from the alveoli, because the bronchi are con- 
tracted and constricted. It is due to some chemical stimulation 
within the muscle bundles; for a previous injection of atropine 
will prevent this respiratory shock. 

The incubation period in typhoid, tuberculosis, smallpox, malaria, 
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yellow fever, measles, and scarlatina is analagous in every way 
to the time that must elapse between a first and second dose of 
the protein, before the sensitizing reaction is possible. ‘The earliest 
time may be four days, the longest three years. ‘he second dose 
injected after twelve days, as a rule, shows the most pronounced 
phenomena. 

Though the first dose of protein may be given by the intra- 
inoculatory route, the anaphylactic reaction may at the end of 
twelve days be produced by giving the same protein by the month. 
McClintock and King, however, proved this to be a less severe 
reaction than if given by any of the other syringe routes. 

These varieties of reduced and accelerated responses, are dis- 
cussed fully by von Pirquet. Vaccination does not produce a 
condition of prophylaxis, but hastens the action, and alters the 
potential into kinetic tissue reaction. This causes a reinfected 
individual to have a conclusive and rapid recovery. ‘This is the 
allergie of von Pirquet: It is prophylaxis caused by the change 
of potential power into kinetic reaction. 

When no clinical signs are manifested at the introduction of a 
foreign protein (endotoxins, living organisms, foods), there is a 
condition of active immunity and absence of susceptibility. Natural 
immunity may be a variety of active immunity, due to alexines, 
or adaptation. Passive immunity is obtained by the introduction 
of antitoxins or antibodies already made in another animal by 


active immunity. 
If serum, egg albumin, or other protein be thoroughly dried, 
they may with impunity be heated for ten minutes to 170° C. or 


for two hours at 130° C. If this is then put into solution of 9 per 
cent. normal salt, it will be just as potent in its anaphylactic powers 
as the fresh protein. ‘The sensitizing and poisonous principle 
is evidently one and the same, as Rosenau and Anderson have 
held for years. It is unaffected by precipitation dialysis, filtration 
under pressure, freezing, digestion by ferment, or exposure to the 
x-rays. ‘The common inorganic salts do not alter it. ‘The sen- 
sitizing principle may act as a ferment, for one one-millionth of 
a cubic centimeter of horse protein, and one twenty-millionth of 
egg albumin are sufficient to place a guinea-pig in the sensitized state; 
ry ¢.c. of the former is then enough to cause fatal anaphylactic 
shock. Gay and Southard transferred to a healthy, untreated 
animal, something that rendered it sensitive to a later inoculation 
of the protein. ‘They claimed this to be a substance which is not 
absorbed by guinea-pig tissues, but is eliminated gradually and 
slowly. ‘They named it “anaphylactin.” 

Otto, in Ehrlich’s laboratory, showed that a sensitizing principle 
could be made apparent within twenty-four hours. ‘This is done 
by inoculating untreated animals, with serum from. sensitized 
ones. ‘This he says, is due to depressing parts of the antigens. 
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Anderson holds that Otto’s sensitizing principle should be called 
by a modification of von Pirquet’s allergie, namely, allergin; on 
account of the power to produce an alte sed reaction of the organism. 
The Anderson-Otto allergin, acts in twenty-four hours, the Gay- 
Southard anaphylactin, in fifteen days. 

The close relation of prophylaxis to anaphylaxis is well demon- 
strated simultaneously with the specificity of the sensitizing 
principle. When the proteins (endotoxins) of typhoid — bacilli 
are extracted from the cells and inoculated into guinea-pigs, 
a second injection of the same typhoid protein twelve days 
later, bring about the same anaphylactic phenomena. A guinea- 
pig may be simultaneously sensitized to two, three, four, or more 
proteids. ‘The animal’s tissues differentiate each anaphylactic 
protein, just as it would several separate infectious diseases. Chemi- 
cal changes indicate that the sensitizing principle is a specific and, 
perhaps, a chemical substance. Richet calls this a toxicogenic, 
but in itself a non-toxic, principle. 

Allergin (the passive anaphylaxis of Otto and Anderson) appears 
about the tenth day. It is also present in animals that have been 
made strongly prophylactic, that is, raised to a high degree of 
immunity. In a word, these animals are insensible to the sensitiz- 
ing substance. A neutral substance protects the cells from the 
circulating allergin. In 1906, McClintock and King first noticed 
a mild sensitizing power of proteins fed by the mouth. Anderson, 
in 1910, emphasized the fact that animals fed with foreign proteins 
are as strongly sensitized as when the protein invades ‘the system 
hypodermically. 

My work on the urticarial and erythematous food rashes has 
confirmed, clinically, Anderson’s laboratory observations. Ana- 
phylactin, allergin, or the other sensitizing principles, though trans- 
mitted by the mother, is not present in her breast milk, or in the 
father’s spermatozoon. Susceptibility to tuberculin is present 
in the offspring of a tuberculous mother. Since the sensitizing 
principle of anaphylaxis is transmitted from the female guinea-pig 
to her young, its presence IS @: asily demonstrated. 

Anderson called attention to the fact that serious collapse or 
acute lethal effects in man are dependent less upon the toxicity 
of the serum, intervals of injection, and quantity of serum than 
upon natural or hereditary susceptibility of the affected person. 

Hay fever sufferers, asthmatics, with the bronchial type of disease, 
and others who have horse or stable symptoms, are subject to 
virulent disturbances when antiserums are given them, not because 
of the serum or the dosage, but because of their native sensitiveness. 

As I mentioned above, the conclusions to be drawn from the 
aggregate studies go far to show that the sensitizing and toxic 


molecules of the invading protein are closely identical. ‘Though 
the collected investigations and much valuable work inclines one to 
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this view, in the light of Ehrlich’s helpful side-chain hypothesis, I 
cannot believe this to be the truth. 

Inorganic salts, alkaloids, ferments, and physical measures 
have been used to free horse serum from the toxic molecules, but 
the latter remains unaffected. Serum heated to 100° C. for an 
hour seems to be free of the toxic molecules, though it sensitizes on 
the first inoculation. ‘This does not prove that the toxic principle 
is independent of the sensitizing molecule. For large amounts of 
deteriorated (heated) serums are always required to produce toxic 
symptoms, and very minute amounts only to sensitize. 

Wilfred H. Manwaring, of the Lister Institute of Preventive 
Medicine, in London, announced in September, 1910, the first 
ambitious study of the physiology of anaphylaxis. He made 
plethysmographic blood and respiratory pressure studies. Electrica] 
reactions; therapeutic applications, and the results of nerve sec- 
tioning were all investigated with relation to a deep-seated primary 
manifestation. In his search for the anaphylactic molecule, he 
hit, as he calls it, upon “the discovery” that anaphylaxis is an 
explosive auto-intoxication of intestinal and hepatic origin. ‘This 
auto-intoxication is inhibited, modified, or overcome by a more 
or less efficient anti-anaphylactic mechanism situated in part in 
other organs. 

Anaphylactic animals (of many species) which recover from 
the shock of a serum injection, are for a time immune (insusceptible) 
to a second dose. Nevertheless, if one transfers the serum from 
these immune animals to normal ones of the same species, ana- 
phylactic shock may be immediately observed. ‘Then in turn, 
the latter will be immune (insensitive). ‘This holds true even 
though the vessels and waste matters have been well washed. 
The tissues seem to yield a cellular product that is anti-anaphylactic. 

If ligatures are tied about the vena cava and aorta above the 
diaphragm the upper part of the anaphylactisized animal will 
not respond to an invasion of serum. ‘This excludes all viscera 
above the diaphragm as involved in forming anaphylactin (allergin). 
The nervous system, bony and tissue, muscular and lymphatic 
systems, the heart, vessels, and lungs, are all innocent of involve- 
ment. If the ligatures are removed, an explosive shock may at 
once be manifest. We may eliminate by excision all of the abdomi- 
nal organs, except the liver, without preventing anaphylaxis. ‘l'o 
prevent the surgical shock of liver amputation, the portal circula- 
tion may be closed by cutting the intestines out, and then injecting 
leech extract. If now a canula is placed in the abdominal vena 
cava and the jugular, the liver is as good as amputated for circula- 
tory purposes. ‘That the liver is not the only viscus concerned 
in the physiology of anaphylaxis, is very probable. 

Manwaring advances no certain proofs of the nature of his auto- 
intoxication. It may be due to split or conjugation portions of 
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the invading protein, of free hepatic or intestinal ferments, of 
the native internal secretions of those organs, or itself a specific 
internal secretion. Anaphylactin is possibly translatable into the 
functional powers of fixed visceral cells. Perceptions, ambo- 
ceptors, complementary bodies, antitoxic bodies, and immune 
bodies generally, also have a similar complex relation to fixed 
tissue cells. 

We are at present utilizing the physiological changes that occur 
after an injection of mixed strains of typhoid bacilli proteins. ‘The 
phenomenon induced by a second injection is followed later by 
a high degree of immunity to typhoid. The practical significance 
of this for the prevention of typhoid, as I mentioned once before 
in this paper, is now recognized by the English, Japanese, and 
American War Departments. In Baltimore, Dr. William Royal 
Stokes has already vaccinated a number of local physicians with 
two doses of 300,000,000 typhoid bacilli, killed with 0.01 per cent. 
phenol solutions. 

From the foregoing facts, it is but a step to the conclusion that 
the placental animal may occasionally invade the pregnant animal 
in such a way that the minor obstetrical toxemias, or even eclampsia 
may result. ‘That such proteins have their origin in the placenta 
rather than the foetus is easily demonstrated. Some of the many 
examples to prove this are postpartum eclampsia and the impossi- 
bility of sensitizing a mother to the blood or other proteins of her 
offspring. Yet the mother animal may be made anaphylactic 
to the autolytic proteids of her own placenta. 

‘That we may, in the light of the recent work before us, conclude 
that eclampsia and the mild as well as malignant toxemias of preg- 
nancy are phenomena of anaphylaxis, I think, is the most promising 
clinical view to take. Investigations at the bedside and in the 
laboratory, will soon, and I trust for all time, decide this important 
matter. 

At present, researches are in progress to prove that explosive 
types of epilepsy, pernicious anemias, scurvy, purpuric diseases, 
and various obscure metabolic maladies, are but manifestations 
of the individual against a particular protein. 

I believe that this was absolutely proved in the cases reported by 
me of such food proteins as tomatoes, berries, crabs, and the like. 
The recognition of the offending protein, whether its invasion is 
per os or by injection, whether it is via the olfactory route or by 
way of the circulation direct, is of such clinical importance, that 
internists dare not longer ignore the applications of our present 
knowledge of anaphylaxis. 

There is another example of the clinical application of this ana- 
phylactic reaction which I must mention before concluding this 
paper. It has never been recognized before, but I feel at liberty 
to describe it prematurely in this place. In all of the dermato- 
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logical clinics of sea-coast or river towns, is seen in the crabbing 
season, an erythematous, progressive cellulitis of the hands, due 
to abrasions from the shells of crabs, lobsters, and other shell 
fish. Hundreds of persons are scratched, injured, and ‘ bitten” 
by crabs, yet only about one-tenth of 1 per cent. of those bitten 
show this erysipeloid eruption. It spreads from the point of the 
finger or hand scratched, steadily just like its more dangerous 
analogue, erysipelas. 

Dr. ‘IT’. Caspar Gelchrist studied a number of these cases bacterio- 
logically and found them sterile. ‘There was no associated micro- 
organism. “‘Crab hand” has been a mystery, as far as its immediate 
etiology was concerned, 

When we realize that such a small number of those exposed 
to this shell reaction really exhibit it, and when all of the other 
factors associated are taken into consideration, I believe you will 
agree with me, that the condition fits in exactly with what we should 
expect from individuals sensitive to shell proteins. 


THE VACCINE TREATMENT OF PYORRHGA ALVEOLARIS. 


By R. M.D., 


ASSISTANT PROFESSOR OF THERAPEUTICS AND PHARMACOLOGY IN COLUMBIA UNIVERSITY, 
NEW YORK; ASSOCIATE PHYSICIAN TO THE NEW YORK HOSPITAI 


PyorrHa@a alveolaris, or Rigg’s disease, is one of the diseases 
that have been characterized as “the most common disease in 
the world.” It is a condition that physicians have been prone to 
overlook or disregard. ‘lhe recent revival of mastication, however, 
has recalled it to our attention. Dentists, on the other hand, have 
long been awake to its importance, because of its effect on the 
teeth and because they are called upon to treat it. 

Its pathogenesis has called forth much earnest discussion among 
the dentists, and they are rather sharply divided into two camps. 
Those of one camp maintain that the determining factor in its 
¢€tiology is some such constitutional trait as gout or the “uric acid 
diathesis.”” ‘Those of the other party believe that pyorrhoea is 
essentially a local disease. Bacteria are constantly present in large 
numbers and great variety. It could scarcely be otherwise in a 
suppurative process in the mouth. There are, however, certain 
organisms which seem to predominate. In some cases this is the 


pneumococcus, in others streptococcus pyogenes, or micrococcus 
catarrhalis, or the pyogenic staphylococci; or these bacteria may be 
associated in various groupings. 

The lesion has been studied in man and other mammals also, 
for it is by no means confined to the human species. It is fairly 
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common in dogs and other domestic animals and is seen in ani- 
mals in the wild state. ‘lhe process begins as an inflammation of 
the gum at its free border. It extends with varying rapidity to the 
structures along the roots of the teeth. ‘The bony alveolar process 
is absorbed, the gum retracts, and the root of the tooth is laid bare. 
The tooth, thus deprived of its bony support, becomes loose and 
ultimately may fall out. In this manner teeth that are perfectly 
sound and free from caries are lost. Deep in the pockets calcium 
salts are deposited on the root of the tooth as a scale that can be 
scraped off only with great difficulty. Its presence seems to prevent 
healing of the suppurative process. Pus is discharged uninter- 
ruptedly into the mouth. Abscesses at the root of the teeth, called 
calcic abscesses, are common. ‘The disease runs a very chronic 
course. It is usually noticed in the fourth or fifth decade and lasts 
for years, often until all the teeth are lost. 

The symptoms are many—the discharge of pus, the looseness 
of the teeth, and pain which may be excited by contact with heat 
or cold or by the act of chewing. Sometimes the pain is nearly 
constant and it may be referred to other branches of the fifth nerve 
us a trifacial neuralgia. Mastication is seriously interfered with 
and the patient pays the penalty of this omission with various 
disturbances of digestion and nutrition. ‘The pus which constantly 
flows into the mouth is very foul and the breath has a far reaching 
odor of putrefaction. ‘The pus is swallowed and presumably 
poisonous substances contained in it are absorbed and impair the 
patient’s health, causing anemia, chronic arthritis and other ail- 
ments. It must, however, be admitted that some sufferers from 
pyorrhoea possess robust health. 

‘The dental treatment of this disease consists of thorough cleaning 
of the mouth in general and more particularly in scraping the 
calculus from the roots of the teeth with great care and patience on 
the part of the dentist and more or less severe pain on the patient’s 
part. If this is done thoroughly many of the patients seem to recover, 
and the disease may not recur if unusual care in the toilet of the 
mouth is persevered in. In other patients, in spite of eve ry pre- 
caution, the pyorrhoea is merely mitigated or returns after a few 
weeks or months. Although this dental treatment is often very 
efficient it is by no means ideal. A supplementary treatment that 
will check the destructive process more quickly and completely is 
a great desideratum. 

A chronic, sharply localized inflammation, such as pyorrhoa 
is, seems peculiarly suited to treatment with bacterial vaccines. 
The earliest report of vaccine treatment of this disease that I have 
found is in the Erasmus Wilson Lecture, before the Royal College 
of Surgeons of England, in 1907 by Goadby.' ‘I'wo years later, 


1 Lancet, 1907, i, 663. 
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he published a second report.? The result of treatment in his cases 
was very satisfactory. Not only was the pyorrhoea cured or greatly 
improved, but there was a striking relief from such associated 
ailments as dyspepsia, anemia, joint pains, and malaise. Beebe,* 
of Boston, has reported seventeen cases treated with vaccines, with 
very good results. Eyre and Payne,‘ of London, also reported quite 
successful results in the treatment of thirty-three cases of unusual 
severity. All of these physicians made cultures from the infected 
gums, isolated and identified the more prominent organisms, and 
determined the patient’s opsonic index to the various bacteria 
isolated from his mouth. Autogenous vaccines for every case 
containing one or more of the organisms to which the opsonic index 
pointed as causative were then prepared. 

My interest in this treatment was stimulated by my friend, Dr. 
Arthur H. Merritt, a dentist, who has given much thought to 
pyorrhcea and who felt that some cases needed something more 
than even the most careful dental treatment. 

The difficulty attending opsonic determinations is so great that 
I decided to venture upon the vaccine treatment without their help. 
The vaccines were obtained in the following manner: The gum 
and tooth were cleaned with a cotton swab and sterile water. A 
platinum loop was then inserted into the recess under the gum and 
along the root of the tooth. Pus obtained in this way was smeared 
on a slide and also used to inoculate Petri plates containing nutrient 
agar. After twenty-four hours of incubation at 37° C. the plates were 
sent to Dr. Charles Krumwiede, who prepared the vaccine from 
the organisms that seemed to predominate on the plate. After 
the vaccine had been standardized and its sterility established, 
it was sent to me for use. ‘The sites chosen for injection were the 
interscapular and subscapular regions of the back and the deltoid 
region. ‘lhe skin was cleaned with alcohol. Sometimes on the day 
or two after the injection, the discomfort in the teeth was some- 
what aggravated, but this was regularly succeeded by decided 
improvement. Probably determinations of the opsonic index 
would have shown that this transitory exacerbation was the expres- 
sion of the negative phase. ‘The severest symptom of this sort that 
I saw was acute swelling of a lymph node in the floor of the mouth. 
After a few days this resolved perfectly, although at first it looked 
very threatening. In two other patients an abscess formed at 
the root of one of the teeth during treatment. Inasmuch as such 
abscesses were of frequent occurrence in both patients it is doubtful 
whether the vaccine was responsible. 

The cases that I have treated fall into two groups. ‘The first 
group includes eight cases who received autogenous vaccines. 


2 Lancet, 1909, ii, 1875. 3 Boston Med, and Surg. Jour., 1909, clxi, 613. 
4 Proceedings Royal Soc. Medicine, Odontological Section, 1909, iii, 
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These were all intractable cases of long standing and had been 
carefully treated by dentists. ‘This should be remembered in judg- 
ing of the value of the treatment. ‘The second group embraces 
about a dozen dispensary patients in whom the effect of stock vaccine 
was tried. ‘The cases of the first group are reported in detail in 
the following notes: 

CasE I.—A woman, aged about thirty-five years, a sufferer from 
phorrhoea for ten years. Five teeth had been extracted. All of 
the remaining teeth were affected. ‘They were loose, very sensitive 
to heat and cold and to mechanical shock. Pus exuded from all 
of the sockets. For four years careful dental treatment had been 
given at intervals. After every course of treatment the condition 
improved greatly, and except for persistent sensitiveness to heat 
and cold, the patient was comfortable for a while. After a time, 
however, the pyorrhoea recurred. During the year preceding the 
administration: of vaccines, the relief from dental treatment was 
less complete and the intervals of comparative comfort grew pro- 
gressively shorter, until the remission lasted for a few weeks only. 
This patient was referred to me by Dr. Merritt. The dominant 
organism in the culture was a streptococcus and the vaccine was 
made from this. ‘The patient received eleven injections within 
a period of thirteen weeks. ‘he respective doses in the order 
of their administration were 10,000,000, 16,000,000, 24,000,000, 
36,000,000, 30,000,000, 30,000,000, 34,000,000, 30,000,000, 30,000,- 
000, 90,000,000, and 80,000,000 of killed bacteria. After the third 
dose, the patient said that she was as comfortable as after any 
course of dental treatment. Some pus, however, was still present. 
In the following week Dr. Merritt resumed the local treatment. 
Some of the doses of vaccine were followed for a day or two by 
increased sensitiveness of the teeth, probably an expression of the 
negative phase. ‘he intensity and duration of these symptoms 
served to determine the size of the next dose. For example, after 
the fourth dose, the negative phase was obvious for two days and 
consequently the fifth dose was reduced. ‘The dose of 90,000,000 
was unintentionally large, but by this time the patient’s immunity 
seemed to have reached a high level; at any rate, she felt better 
after it. ‘The treatment resulted in a cure of the pyorrhoea—by this, 
I mean, that the patient felt perfectly comfortable even while chewing 
or while drinking hot or cold liquids, there was no formation of pus, 
no pockets around the teeth, and the gums looked healthy. ‘Twenty 
months after the cessation of all treatment the pyorrhcea had not 
recurred. 

Case II.—A woman, aged about thirty-seven years. Pyor- 
rhoea for five years. For two years she received active local 
treatment from Dr. Merritt by which she was greatly benefited, 
but she was not cured. After a two years’ absence from the city 
she again consulted Dr. Merritt, who found that the pyorrhea 
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he published a second report.?. The result of treatment in his cases 
was very satisfactory. Not only was the pyorrhoea cured or greatly 
improved, but there was a striking relief from such associated 
ailments as dyspepsia, anemia, joint pains, and malaise. Beebe,’ 
of Boston, has reported seventeen cases treated with vaccines, with 
very good results. Eyre and Payne,‘ of London, also reported quite 
successful results in the treatment of thirty-three cases of unusual 
severity. All of these physicians made cultures from the infected 
gums, isolated and identified the more prominent organisms, and 
determined the patient’s opsonic index to the various bacteria 
isolated from his mouth. Autogenous vaccines for every case 
containing one or more of the organisms to which the opsonic index 
pointed as causative were then prepared. 

My interest in this treatment was stimulated by my friend, Dr. 
Arthur H. Merritt, a dentist, who has given much thought to 
pyorrhcea and who felt that some cases needed something more 
than even the most careful dental treatment. 

The difficulty attending opsonic determinations is so great that 
I decided to venture upon the vaccine treatment without their help. 
The vaccines were obtained in the following manner: ‘The gum 
and tooth were cleaned with a cotton swab and sterile water. A 
platinum loop was then inserted into the recess under the gum and 
along the root of the tooth. Pus obtained in this way was smeared 
on a slide and also used to inoculate Petri plates containing nutrient 
agar. After twenty-four hours of incubation at 37° C. the plates were 
sent to Dr. Charles Krumwiede, who prepared the vaccine from 
the organisms that seemed to predominate on the plate. After 
the vaccine had been standardized and its sterility established, 
it was sent to me for use. ‘The sites chosen for injection were the 
interscapular and subscapular regions of the back and the deltoid 
region. ‘The skin was cleaned with alcohol. Sometimes on the day 
or two after the injection, the discomfort in the teeth was some- 
what aggravated, but this was regularly succeeded by decided 
improvement. Probably determinations of the opsonic index 
would have shown that this transitory exacerbation was the expres- 
sion of the negative phase. ‘lhe severest symptom of this sort that 
I saw was acute swelling of a lymph node in the floor of the mouth. 
After a few days this resolved perfectly, although at first it looked 
very threatening. In two other patients an abscess formed at 
the root of one of the teeth during treatment. Inasmuch as such 
abscesses were of frequent occurrence in both patients it is doubtful 
whether the vaccine was responsible. 

The cases that I have treated fall into two groups. ‘The first 
group includes eight cases who received autogenous vaccines. 
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These were all intractable cases of long standing and had been 
carefully treated by dentists. ‘This should be remembered in judg- 
ing of the value of the treatment. The second group embraces 
about a dozen dispensary patients in whom the effect of stock vaccine 
was tried. ‘lhe cases of the first group are reported in detail in 
the following notes: 

CasE I.—A woman, aged about thirty-five years, a sufferer from 
phorrhcea for ten years. Five teeth had been extracted. All of 
the remaining teeth were affected. ‘They were loose, very sensitive 
to heat and cold and to mechanical shock. Pus exuded from all 
of the sockets. For four years careful dental treatment had been 
given at intervals. After every course of treatment the condition 
improved greatly, and except for persistent sensitiveness to heat 
and cold, the patient was comfortable for a while. After a time, 
however, the pyorrhcea recurred. During the year preceding the 
administration: of vaccines, the relief from dental treatment was 
less complete and the intervals of comparative comfort grew pro- 
gressively shorter, until the remission lasted for a few weeks only. 
This patient was referred to me by Dr. Merritt. The dominant 
organism in the culture was a streptococcus and the vaccine was 
made from this. ‘The patient received eleven injections within 
a period of thirteen weeks. ‘The respective doses in the order 
of their administration were 10,000,000, 16,000,000, 24,000,000, 
36,000,000, 30,000,000, 30,000,000, 34,000,000, 30,000,000, 30,000,- 
000, 90,000,000, and 80,000,000 of killed bacteria. After the third 
dose, the patient said that she was as comfortable as after any 
course of dental treatment. Some pus, however, was still present. 
In the following week Dr. Merritt resumed the local treatment. 
Some of the doses of vaccine were followed for a day or two by 
increased sensitiveness of the teeth, probably an expression of the 
negative phase. ‘Ihe intensity and duration of these symptoms 
served to determine the size of the next dose. For example, after 
the fourth dose, the negative phase was obvious for two days and 
consequently the fifth dose was reduced. ‘The dose of 90,000,000 
was unintentionally large, but by this time the patient’s immunity 
seemed to have reached a high level; at any rate, she felt better 
after it. ‘The treatment resulted in a cure of the pyorrhcea—by this, 
I mean, that the patient felt perfectly comfortable even while chewing 
or while drinking hot or cold liquids, there was no formation of pus, 
no pockets around the teeth, and the gums looked healthy. ‘Twenty 
months after the cessation of all treatment the pyorrhcea had not 
recurred. 

Case II.—A woman, aged about thirty-seven years. Pyor- 
rhoea for five years. For two years she received active local 
treatment from Dr. Merritt by which she was greatly benefited, 
but she was not cured. After a two years’ absence from the city 
she again consulted Dr. Merritt, who found that the pyorrhoea 
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had advanced considerably. Most of the teeth were loose, there 
was a free discharge of pus, much absorption of the bony alveolar 
process, great sensitiveness to heat and cold, and chewing was 
very painful. Several caleic abscesses had formed during her 
absence from the city. Without giving her any local treatment, 
whatever, Dr. Merritt sent her to me. Streptococci predominated 
in the culture. While waiting for the autogenous vaccine, she 
received at weekly intervals three doses of a streptococcus vaccine 
from another case of pyorrhoea. ‘The doses were 20,000,000, 
30,000,000, and 40,000,000. After these injections her teeth were 
more comfortable than at any time for years, but some sensitiveness 
to cold persisted. ‘The objective improvement was less striking. 
There was still a discharge of pus from the pockets around the 
teeth. At this time Dr. Merritt began local treatment and, also, the 
use of her autogenous vaccine was commenced. ‘The doses in order 
were of 25,000,000, 35,000,000, 50,000,000, 65,000,000, 75,000,000, 
80,000,000, and 75,000,000. ‘I'he interval between the doses was 
in every instance one week. At the conclusion of the treatment 
she was apparently cured. Eighteen months later there was no 
evidence of a recurrence. 

Case III.—A woman, aged forty years. ‘Thirty teeth were affected 
She presented a most severe case. Interference with her general 
health was shown by a loss of vigor and energy. Instead of lead- 
ing a very active life she had become languid and felt unequal to 
any exertion. ‘This patient also was sent me by Dr. Merritt. An 
autogenous vaccine was made from streptococci found in the cultures 
from her gums. In addition to rapid improvement in the condition 
of her mouth, her former vigorous health returned after a few injec- 
tions and she resumed her former activities with enthusiasm. She 
received fourteen injections in a period of fifteen weeks. ‘wo 
months after the last dose, Dr. Merritt found a single pocket dis- 
charging pus. Elsewhere her pyorrhoea seemed cured. ‘The treat- 
ment of this case was too recent to allow any further statement as 
to the permanency of the improvement. 

CasE IV.—A man, aged fifty years. A severe case sent by Dr. 
Merritt. ‘The autogenous vaccine contained streptococci and 
staphylococci in the ratio of 1 to 2. Within a period of seven and a 
half weeks nine injections were given, the dose ranging from 6,000,- 
000 to 60,000,000 of streptococci with twice the number of staphy- 
lococci. ‘This case, also, was apparently cured. ‘Three months later 
there was no recurrence. 

Case V.—A man, aged fifty-five years. Pyorrhoea for many years. 
He had already lost several teeth and had been told by his dentist 
that several others were so loose that they, too, would certainly fall 
out. ‘This was a very severe case. During a period of thirty weeks 
he received eighteen injections of an autogenous streptococcus 
vaccine, the dose increasing from 10,000,000 to 50,000,000. The 
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improvement in the pyorrhcea was very striking and all subjective 
symptoms disappeared. Although expressing great delight with 
his increased comfort, this patient would not come regularly for 
treatment. 

CasE VI.—A man, aged sixty years. General and obstinate pyor- 
rhoea. He was sent to me by his dentist, Dr. Joseph M. Levy. 
At weekly intervals thirteen injections of an autogenous streptococcus 
vaccine were given. ‘The dose was increased from 7,000,000. to 
53,000,000. ‘This treatment led to an apparent cure. Eight months 
after the last injection, his dentist reported that a slight amount of 
pus was found in the socket of a single tooth. 

Case VII.—A woman, aged forty-five years, sent by Dr. Levy. 
She, also, presented a very severe case. During the treatment some 
teeth with practically no bony support were extracted. She received 
eighteen injections of an autogenous streptococcus vaccine at 
weekly intervals. ‘The dose ranged from 6,000,000 to 90,000,000. 
When a dose of 12,000,000 was reached, she exhibited symptoms 
of a negative phase. On the day following the injection, her teeth 
were slightly more painful, on the next day the pain was quite 
troublesome, but after this the teeth felt distinctly more comfortable 
than before the injection. This patient, also, seemed to be cured. 

CasE VIII.—A woman, aged about thiry years. Sent to me by 
Dr. Leavitt. For fifteen years she has had an abscess cavity at 
the root of one of the incisors that discharged pus intermittently. 
The gums elsewhere, although not healthy were much less severely 
affected. While waiting for her autogenous vaccine, she received 
two injections of a mixed streptococcus vaccine from cases of pyor- 
rheea in doses of 12,000,000 and 16,000,000, respectively. Later, 
she received two injections of autogenous streptococcus vaccine. 
She then left the city for the summer. Although the treatment 
in this case was very brief, its good effects seemed to show in an 
unwonted decrease in the discharge of pus and in a much healthier 
condition of the gums in general. ‘This improvement persisted 
for at least three months, the time of the latest report. The treat- 
ment with vaccine will be resumed upon her return to the city. 

In addition to these cases treated exclusively or chiefly with 
autogenous vaccine, | have tried stock vaccine in thirteen cases 
in the dental clinic of Dr. Henry S. Dunning. Of these patients, 
four did not return after the first injection. ‘wo others disappeared 
after the second dose. Of the rest, two received three injections 
each, and in one of these the discharge of pus was much reduced, 
One patient got four injections at weekly intervals. When she 
returned for the fourth dose the discharge of pus, which had been 
very profuse, Was scart ely discernible. She did not return again until 
a month later and then the pus was almost as abundant as at first. 
Of the remaining patients in this group, three received seven injec- 
tions each. ‘Iwo of these were great) improved in both subjective 
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and objective symptoms. ‘They were perfectly comfortable and 
their gums looked normal except for the retraction along the roots 
of the teeth due to destruction of bone. ‘The third patient showed 
only a moderate improvement. Perhaps she needed a different 
vaccine. Finally one patient received nine doses, increasing from 
12,000,000 to 120,000,000. She seemed to be cured. All of these 
patients had suffered for a long time, and in most of them the pyor- 
rhoea was very severe. On the whole, the results with the stock 
vaccine were encouraging. ‘lhe vaccine was made by mixing 
together in equal proportions four of the vaccines made for the 
treatment of cases reported in this paper. None of the cases in 
this group from Dr. Dunning’s dispensary received any dental 
treatment whatever, further than advice about the use of the tooth 
brush. It is too much to expect patients to recover fully until 
the calcareous deposits on the roots are carefully removed by a 
dentist. I dare not as yet formulate an opinion as to the limitations 
and possibilities of stock vaccines. In some cases they were un- 
doubtedly very satisfactory, but whether they can lead to such long 
remissions as may follow the autogenous vaccines I do not know. 

At times in trying to decide upon the dosage of the vaccines | 
have felt that a knowledge of the patient’s opsonic index would 
have given me more confidence. By proceeding carefully, however, 
no harmful results were encountered. The patients treated with 
autogenous vaccines were so greatly benefited that it seems reason- 
able to attempt this treatment, relying only on the patient’s symptoms 
and the physician’s experience to control the size of the dose. 

It was most satisfactory to note the general improvement in 
health of many of the patients. Doubtless this was due, in part, 
to their release from pain and discomfort of the teeth, and in so 
far was due to psychical causes. In part, it was due to their ability 
to eat more food and to chew it properly. Although recognizing 
the influence of these factors, one cannot escape the conviction 
that the elimination of the sepsis from the suppuration around the 
teeth was of importance in the restoration of health. 

Of course, the partial exposure of the roots of the teeth due to 
absorption of the bone cannot be repaired, but we may hope that 
the vaccines together with careful dental treatment may stop the 
advance of the disease and enable the patient to keep with comfort 
such teeth as still have a reasonable bony support. 
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THE RESULTS OF MEDICINAL TREATMENT IN ELEVEN 
HUNDRED AND SIX CASES OF DELIRIUM TREMENS. 


By S. WaLtrer Ranson, M.D., Ph.D., 
PROFESSOR OIF ANATOMY IN THE NORTHWESTERN UNIVERSITY MEDICAL SCHOOL, 
AND 
G. D. Scorr, M.D., 


THE NORTHWESTERN UNIVERSITY MEDICAL SCHOOL, CHICAGO. 


NOTWITHSTANDING the considerable discussion which the sub- 
ject has received, the treatment of delirium tremens is very un- 
satisfactory; and there is little agreement among the various writers 
as to the best method of procedure. Some advise hypnotics in large 
doses, others regard them as dangerous in even the smallest quan- 
tities, believing that they never shorten the delirium and often 
unfavorably influence an already weakened heart. Whether whisky 
should be used is a mooted question, as is also the use of digitalis 
and other stimulants. Sedative baths are recommended by some 
and condemned by others. In view of these facts there seems to be 
sufficient justification for a further study of the subject. 

COLLECTION OF THE Statistics. Of the 1106 cases on which 
this paper is based, 934 were under treatment in the Cook County 
Hospital, Chicago, during the years 1905 to 1910 inclusive. ‘The 
172 remaining cases were treated at the Massachusetts General 
Hospital. It was thought best, for reasons soon to be given, not to 
include the latter in the detailed analysis to which the Cook County 
Hospital cases were subjected, and they are considered separately 
throughout this paper. Five hundred of the Cook County Hospital 
cases, treated from 1905 to 1908, were made the basis of an earlier 
report;' the remaining 434 were collected at a later date. 

In collecting the statistics the original history was examined in 
each case and the relevant facts transcribed on a library card. 
Each card was made to show the age and sex of the patient, whether 
the case was incipient or fully developed, whether it developed 
from the first to the second stage in the hospital, and if so, after 
how long and under what treatment, and also to show each drug 
used, with the size and number of the doses, together with the 
results of the treatment and the complications. ‘The cards could 
then be readily sorted and the cases classified according to any one 
of the points noted. A considerable number of these cases, though 
by no means the greater part, have been under the observation of 
one or the other of us. For permission to examine the hospital 
records, our thanks are due to the authorities in charge of the Cook 
County Hospital and of the Massachusetts General Hospital. 

COURSE OF THE Disease. ‘The course of the disease presents 


two quite sharply defined stages: an incipient stage characterized 


i Jour mer, Med. Assoc., 1909, p. 1224 
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by insomnia, restlessness, tremor, and occasionally by hallucinations, 


which are, however, recognized as such, and later a stage of delirium 
characterized by uncorrected, chiefly visual hallucinations. The 
patients in the second stage are usually fearful but may be amused 
by their visions and are very noisy, with great incoérdination. ‘There 
is usually fever, 100° to 102° F., slight leukocytosis, 7000 to 9000, and 
profuse perspiration. Since these two phases of the disease are as 
sharply defined in their reaction to medicinal treatment as they are in 
their clinical manifestations, and since many of the incipient cases 
never become delirious, it is of fundamental importance that statistics 
should take this distinction into consideration. But this distinction 
has not been recognized as having any significance in connection 
with treatment. Only in the preliminary report? published by one of 
us in 1909, and in a paper by Porter*® which has since appeared, has 
there been any account taken of these two stages in compiling the 
Statistics. 

Throughout this report the two stages are considered separately, 
and for brevity will be spoken of as first and second stages respec- 
tively. Since some cases develop from the first to the second stage 
in the ward they have entered twice into the tables given below. 
Among those from the Cook County Hospital there were 430 of the 
first stage that never became delirious and 272 that did, making 
the total number of first stage cases 702. On the other hand, there 
were 253 cases admitted to the hospital in the second stage, and 
these with the 272 that became delirious in the wards make a total 
of 505 for the second stage. ‘Thus, due to the fact that 272 cases 
are each represented twice in the tables, there appear to be a total 
of 1206 instead of 934 for both stages. 

CompLicaTions. In the series of five hundred cases, previously 
reported, very few with serious complications were ielnded. for 
in collecting these histories only the files on alcoholism were con- 
sulted. Of fractures there were 13 and of pneumonia 14 instances. 
In the second series the files on fractures were also examined, and 
61 with delirium tremens were secured. ‘The extent to which 
other complications entered into this second series is indicated i 
Table I. Altogether there were 88 complicated cases and they 
have been entered separately in the tables given below. 


Tasie I.—Complications in the Second Series. 


Fractures . 
Pneumonia 
Nephritis . 
Pulmonary @dem: 
Infection of hand 
Burn of hand 
Ulcers 


Contusion of hip 
Psoriasis 
Dislocation of he 


2 Jour. Amer. Med. Assoc., 1909, p. 1224. Die Therapie der Gegenwart, 1910, 
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Morrauity. We have given in Table II a tabulation of the 
mortality in delirium tremens as reported by various writers. ‘The 
hospitals in which the cases were treated and the number of cases 
on which the percentages were based are given wherever these 
facts could be readily obtained. It will be seen that the mortality 
has varied greatly, Boston reporting a mortality of 37 per cent. and 
Moller 2 per cent. Now it is obvious to any one who reads these 
reports that this difference is not due entirely or even for the greater 
part to the treatment used. A much more important factor is 
found in the variation of the type of cases received at the various 
hospitals. Such a variation might be due to a difference in the 
aleoholic drinks taken in different countries. One cannot read the 
German and Scandinavian accounts without being impressed with 
the fact that their cases are much more responsive to treatment than 
are those in our own hospitals. It is also probable that in different 
hospitals there is a wide difference as to the line drawn between 
chronic alcoholism and incipient delirium tremens. Furthermore, 
in some hospitals much more adequate nursing can be given than 
in others. Porter has recently called attention to this fact, stating 
that from a comparison of the mortality in different clinics it was 
not possible to draw any conclusion as to the value of the varying 
methods of treating these patients, for the reasons which we have 
already stated. But, he adds, where the same criteria can be 
applied to a homogeneous group of cases treated in a single hospital, 
valid conclusions nay be drawn as to the efficacy of different methods 
of treatment employed. So far as we know, statistics of this sort 
have been published only by Ganzer, Porter, and ourselves. 


Tasie II.—Mortality in Delirium Tremens 


Per cent 
Moller‘ 100 2 2.0 
Krukenberg ; 161 16 10.0 
Franque (after Krukenberg 2117 387 18.0 
Nicke (after Krukenberg 24.3 
Weiss (after Krukenberg 13.8 
Kichelberg’ 1574 5.5 
Boston? 140 52 37.0 
Ganser® 1051 36 3.4 
Kraeplin (after Kichelberg 15 to 20.0 
Jacobsen (after Eichelberg ; 19.0 
Krafft-Ebing (after Fichelberg) 15.0 
jonhéffer (after Eichelberg 9.0 
Calmeil (after Eichelberg 5.6 
E. von der Porter ‘ 660 15 6.8 
4 Frederiksberg Hospital, Copenhagen. Allg. Krankenhause, Hamburg Fppendortf 
§ Ibid. Philadelphia Hospital (Blockley 


8 Stadtischen Heil und Pflegeaustalt zu Dresden 


* Allg. Krankenhause, St. George, Hamburg. 
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Tasie III.—Mortality in Delirium Tremens. 


Cook County Hospirat. 


Mortality 

Group Cases Died Per cent. 
All cases, 1905 to 1910 934 206 22.0 
All cases, 1905 to 1908 - « 132 26.4 
All cases, 1908 to 1910 : . 434 74 17.0 
All first stage cases. . . 8 
All second stage cases . . ...... . 5O5 198 39.2 
Uncomplicated second stage cases, 1908 to1910 . 147 40 27.2 
Complicated second stage cases, 1908 to1910 . . 57 26 45.6 

MassacHusetTts GENERAL 

entire series . 72 102 59.3 
Uncomplicated . ; 60 21 35.0 
Complicated . 81 72.3 


Among the Cook County Hospital cases 206 out of 934 died, or 
22 per cent., and of these, 198 were among the delirious patients, 
only 8 out of the 702 incipient cases terminating fatally, and in 
these 8 the lethal termination was obviously due to associated con- 
ditions, especially in the heart and lungs. Also note that during 
the first two and one-half years the mortality was 26.4 per cent., 
dropping to 17 per cent. during the second two and one-half years. 
Reasons for this decrease will be given later. 

The mortality of 22 per cent. for the entire series (Cook County 
Hospital) .corresponds with that reported by Franque, Niicke, 
Kraeplin, Jacobsen, and Krafft-Ebing, but is considerably higher 
than that given by other writers. It must be borne in mind, however, 
that these are American patients and there is some evidence to show 
that the mortality from delirium tremens is higher here than in 
Europe. ‘The series of cases reported by Boston from the Phila- 
delphia Hospital gave a mortality of 37 per cent. and the mortality 
in the Massachusetts General Hospital is even higher. 

The mortality in the Massachusetts General Hospital, however, 
requires a word of explanation. It was obvious on examining 
these histories that the diagnosis of delirium tremens had been 
restricted to second stage cases, only a very few incipient cases having 
been diagnosticated and classified under that head. <A very large 
percentage of the cases were complicated and this fact also increases 
the mortality. In order to compare the mortality in the two hos- 
pitals, the second stage cases in the Cook County Hospital from 
1908 to 1910 have been divided into a complicated and uncompli- 
vated group, and the death-rate computed separately. When these 
are compared with the complicated and uncomplicated cases in the 
Massachusetts General Hospital it is seen that the mortality in the 
latter is somewhat higher. ‘These facts emphasize the statement 
already made that it is unsafe to compare the gross mortality from 
delirium tremens in two hospitals, and from the comparison draw 
conclusions concerning the treatment of delirium tremens. 
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TREATMENT. In this paper we will limit ourselves to a discussion 
of the results obtained by the administration of drugs; but in order 
to render possible the comparison of our results with those of others 
it is necessary to give in brief the usual method of nursing employed 
in delirium tremens in the Cook County Hospital. ‘The patients 
are usually allowed to walk about the ward in the incipient stage 
unless confined to bed by some other malady. They are put in bed 
as soon as they become delirious and are retained there by mechan- 
ical means. Elimination is maintained by the adininistration of 
a cathartic on entrance and a free use of water and liquid foods. 
Hot baths and packs are seldom given. Variations from this 
manner of handling the cases are not taken into account because 
they will average themselves out in a long series. 

Usually more than one drug is used in an individual case, and it 
has not been possible to compare a series of cases in which one was 
used alone with another series in which a different one was used by 
itself. In order to determine the value of any drug the cases were 
divided into two groups according to whether or not it was employed. 
All other factors will be the same in the two groups. For example, 
some patients receiving veronal will also be given whisky and 
others will not; and of those not receiving veronal whisky will be 
given to some and not to others. Such additional drugs will thus 
act as any other variables and average themselves out of the result 
in a long series. ‘Chis would not be the case if any two drugs were 
habitually used in combination—but the only approach to this is 
the somewhat common combination of whisky and ergot. In order 
to determine how commonly such a combination occurred, all of 
the complicated cases in the second series were examined and it 
was found that there were 20 on ergot, 11 on ergot and whisky, and 
12 on whisky, which shows that even these drugs were more com- 
monly used separately than together. 

Hypnotics. ‘There is no uniformity of opinion as to whether 
hypnotics have any influence in cutting short an attack of delirium 
tremens. ‘The enormous doses usually employed are often without 
effect, or if a short sleep is produced the patient awakens from it 
with unabated delirium. When the disease has run its course the 
patient falls into a profound sleep from which he awakens more or 
less himself. That this critical sleep can be induced by hypnotics 
is very doubtful and those usually used have proved so dangerous 
that in many quarters the use of all these drugs has been entirely 
eliminated. Rolleston,"® Eichelberg,"' Ganser,” Kerr,” Legrain,’ 
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Bonhoffer,” Kraeplin,'® and Petty’? either do not use them at all, 
or else employ them late in the course of the disease and in a very 
small quantity. Aufrecht’® and Harnack"’ on the other hand recom- 
mend the use of large doses of sedatives, especially chloral, main- 
taining that the treatment is efficacious and free from danger. 
Others take an intermediate position. 

It is noteworthy that these two authors have laid stress on the 
value of hypnotics in putting delirious patients to sleep, paying little 
or no attention to its efficacy in preventing the first stage of the disease 
being transformed into the second. Now, as will be shown later, it is 
on the incipient cases that these drugs act most effectively. ‘To 
illustrate, the effect of the drugs on the two classes of cases we have 
divided the 934 cases into two groups, representing the first and 
second stages of the disease. It also seemed desirable to maintain 
separately the first series of 500 and the second series of 434, and 
to redivide this second group into complicated and uncomplicated 
cases. ‘This will give the reader a chance to determine the dis- 
tribution of the cases and the effect of any drug on any particular 
group. 

TaBLE 1V.—Use of Chloral in the First Stage. 


Chloral used Chloral not used 
Total Dev. Total Dev. 
First series 18 260 127 
{ Uncomplicated 24 8 260 70 
eecond series 
cone series Complicated. a 2 70 47 
1i2 28 590 244 
Percentage becoming delirious 25% 41.3% 
TABLE V.—Use of Chloral in the Second Stage. 
Chloral used. Chloral not used. 
Total. Died. Total. Died. 
a 65 156 67 
{ Uncomplicated 31 5 116 35 
(Complicated . . . . 7 5 50 21 
183 75 322 123 


Chloral is one of the most commonly used of these drugs and 
is given the preference by Aufrecht, Harnack, and Krukenberg,” 
while it is considered extremely dangerous by Eichelberg, Ganser, 
and Legrain. It was used somewhat less extensively than the 
bromides in the Cook County Hospital. The dose varied from 
10 to 30 grams often repeated every four hours and frequently com- 
bined with some other sedative as bromide or morphine. It will 


15 Cited by Moller. 

16 Cited by Moller. 

7 Alabama Med. Jour., 1909, p. 779. 

iS Miinchen. med. Wochensch., 1907, p. 1589 
1! Handbuch der Praktischen Medizin (Erbstein und Schwalbe), 1906, vol. iv. 
2 Zeitschrift f. klinische Medizin, vol. xix, sup. Hefte, p. 1. 


| 
| 
| 
] 
i 
( | 
| 
| 
| 
| 
| 
| 
4 
\ 
| 


RANSON, SCOTT: DELIRIUM TREMENS 679 


be clear from a glance at the tables that it acts very differently in 
the first and second stages of the disease. While our data do not 
permit us to draw any conclusion as to its ability to induce the 
critical sleep, yet it is obvious that on the whole its effect on the 
delirious patients was unfavorable, the mortality in the 183 cases 
in which it was used being 2.7 per cent. higher than in the 322 
cases in which it was not used. Its effect on the circulation more 
than counterbalanced any good it did. Quite a different result is 
noticed in incipient delirium tremens. Of the 112 such patients 
treated with chloral, only 25 per cent. became delirious, while of 
the 590 not so treated, 41.3 per cent. did develop delirium. It 
therefore possesses a marked influence in preventing the disease 
from passing from the first into the second stage. 


ranre VI.—Use of Bromides in First Stage. 


Bromides used Bromides not used 
Potal. De, Potal Dev 
First series. 62 157 83 
‘ { Uncomplicated ° 115 1S 169 60 
( Complicated . 17 5 42 
321 87 381 185 
Percentage developing delirium . . . 18.6% 


TABLE VII Use 


f Bromides in the Second Stage. 


Bromides used. Bromides not used 
lotal. Died Total Died, 
First series ‘ 198 90 103 42 
{ Uncomplicated 6S 19 79 21 
Second series 
Complicated 24 10 33 16 
290 119 215 79 


Bromides have been less discussed than chloral, being apparently 
considered both less dangerous and less effective. In the Cook 
County Hospital they were very extensively used in doses of 30 to 
90 grains, repeated every four hours, ‘The results given by the 
bromides were not very different from those obtained by the use of 
chloral. The delirious patients were certainly not benefited by their 
use, there being a mortality of 41 per cent. when they were used 
as against 36.7 per cent. when they were not used. Of the incipient 
cases, however, that received them, only 27.1 per cent. became 
delirious as against 48.6 per cent. among those that did not receive 
them. 

TABLE VIII Use of Paraldehyde in the First Stage 


Puraldehyde used Paraldehyde not used 
Total. Dev. Total. Dev 
{ Uncomplicated 28 5 256 7 
Second series | Complicated 69 1s 
32 6 2 121 


Percentage becoming delirious . 
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TaBLE IX.—Use of Paraldeyhde in the Second Stage. 


Paraldehyde used. Paraldehyde not used, 
Total. Died. Total. Died. 
. Uneomplicated 20 127 2 
(Complicated . . . 2 0 26 


182 


Mortality . 36.4% 


31 


is said concerning it in the literature on this subject. 


Paraldehyde has not been extensively used and practically nothing 
In the first 


8% 


series only a few cases were treated with it, but in the second there 
were a sufficient number to justify their tabulation. Its action seems 
to be very similar to that of chloral and the bromides, slightly in- 
creasing the mortality in the delirious patients and very considerably 
lessening the danger of an incipient case becoming delirious. 


Taste X.—Use of Morphine in the First Stage. 


Morphine used. 


Morphine not used. 


Total. Dev. Total. Dev. 
{ Uncomplicated 82 25 202 53 
~ Complicated te ta 12 7 61 42 
164 59 938 213 
Percentage becoming delirious . . . 35.9% 39.64 
TasLe XI.—Use of Morphine in the Second Stage. 
Morphine used. Morphine not used. 
Total. Died. lotal. Died. 
i { Uncomplicated... 84 33 63 7 
Second serie 2 4 
271 115 234 83 


Morphine and opium were once very extensively used and Rolles- 
ton and Harnack still recommend them. ‘They are, however, both 
useless and dangerous. We do not intend to go into the theoretical 
reasons against the use of morphine, believing that it is sufficiently 
condemned by its own results as given in the table. In the delirious 
patients it increased the mortality more than chloral, paraldehyde, 
or the bromides, and in the incipient cases it had little if any effect 
in warding off the stage of delirium. ‘The dose of morphine was 
usually one-quarter of a grain, repeated at intervals of four hours. 


TasLE XIJ.—Use of Hyoscine in the First Stage. 


Hyoscine used. Hyoscine 
Potal. Dev. Total. 
First series. . . . Smee 39 15 306 
{ Uncomplicated . 21 3 263 
Second series 
Complicated 2 2 71 
62 20 640 


Percentage becoming delirious 


not used, 
Dev. 
130 
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Taste XIII.—Use of Hyoscine in the Second Stage. 


Hyoscine used. Hyoscine not used. 
Total. Died. Total. Died. 
First series. . . .. . 110 56 191 76 
. _{ Uncomplicated 31 14 116 26 
Second series 
| Complicated 9 6 48 20 
150 76 355 122 
Mortality . . . 50.7% 34.3% 


Hyoscine. Legrain, who seldom uses a hypnotic in these cases, 
states that whenever one is imperatively demanded he prefers 
hyoscine to any of the others. But the drug has not been generally 
recommended. When given to these patients in the Cook County 
Hospital (dose +}; to ;') gr.) it proved itself to be very dangerous, 
the mortality in the delirious patients being increased by its use 
16.4 per cent. It is of less service than chloral, paraldehyde, or 
the bromides in preventing the transformation of the first into the 
second stage. 

We feel justified from these results in saying that neither morphine 
nor hyoscine should be used in the treatment of delirium tremens, but 
of the two hyoscine is undoubtedly the worse. 


TaBLE XIV.—Use of Veronal in the First Stage. 


Veronal used. Veronal not used. 
Total. Dev. Total. Dev. 
. { Uncomplicated . 85 9 199 69 
(| Complicated 6 4 67 45 
91 13 266 114 
Percentage becoming delirious. . . . 14.3% 42.8% 
rapnLtE X\V.—Use of Veronal in the Second Stage. 
Veronal used. Veronal not used. 
lotal. Died. Total. Died, 
; . _ | Uncomplicated 50 8 97 32 
Second series 4 
| Complicated : 16 6 41 20 
66 14 138 52 


It will be noticed that the drugs so far mentioned have increased 
the mortality when given to delirious patients. ‘The only hypnotic 
that did not have this effect was veronal. ‘This drug was used but 
seldom in the first series and has therefore been tabulated only in 
the second. Of the 66 cases in the second stage receiving veronal, 
14 died, or 21.2 per cent., while of the 138 not receiving it 52 died, 
or 37.6 per cent., making a decrease in the mortality of 16.4 per cent. 
It was also superior to the other hypnotics in its action on the 
incipient cases. Of 91 such treated with veronal 13 became delirious, 
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or 14.3 per cent., while of the 266 not so treated 114 became delir- 
ious, representing a decrease due to veronal of 28.5 per cent. 

From our personal experience with these cases we can say that the 
superiority of veronal over the other hypnotics is quite as easily 
recognized at the bedside as from tabulations such as these. It is 
possible to produce a pronounced sedative effect on the nervous 
system without any disturbance of the circulation (Kohler), and 
all recorded cases of veronal poisoning are said by Porter to have 
shown that it does not depress the circulation. If the statements 
by Kohler and Porter are correct it is easy to understand why verona 
is superior to the other hypnotics in the treatment of a disease 
where the heart is so often in a weakened condition. 

Similar results have been obtained by others. Porter reports 
a series of 660 cases treated at the Allgemeine Krankenhouse, St. 
George, Hamburg, from 1901 to 1909. From 1901 to 1906, during 
which time there were 396 cases, chloral and bromides were used 
with 36 deaths, or 9 per cent. From 1906 to 1909 there were 264 
cases almost exclusively treated with veronal with 9 deaths, or 3.4 
per cent. At the same time the number of cases developing from 
the first to the second stage in the hospital was reduced from 18 
per cent. to 5.6 per cent. 

Moller* also reports that until 1903 they had used an expectant 
plan of treatment for these cases in the Fredericksburg Hospital, 
Copenhagen, having previously found all hypnotics useless. Since 
1903 they have used veronal with excellent results. But he does 
not compare the mortality before and after the use of veronal was 
begun. Friedireich”® has also reported on the use of veronal in 
delirium tremens, but his paper is not accessible. 

It is clear that the hypnotics as a class act much more favorably 
on the incipient than on the fully developed cases, each having 
reduced the number passing from the first into the second stage. 
But morphine and hyoscine are much less effectual in this regard 
than the others. Since in some cases more than one hypnotic was 
used, the results cannot be taken as absolute. A drug like morphine, 
since it was sometimes used with chloral, may owe its apparent 
slight value to such an occasional combination with a more effective 
drug. ‘lo what extent such combinations occurred can be judged 


from ‘Tables XVI and XVII. 


TaBLE XVI.—The Effect of Hypnotic Drugs in General on Incipient 
Delirium Tremens. 


Total. Dev Per cent. 
On any hypnotie . 538 167 31.0 
On no hypnotie i © . 165 107 64.8 


! Berl. klin. Wocinsch., 1909, p. 2340 Urgeskrift for Laeger, December, 1909 
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Paste XVIT.—The Effect of Individual Hypnotic Drugs on Incipient 


Delirium Tremens. 


Total Dev. Per cent 
On morphine 164 59 35.9 
On hyoscine . : 62 20 32.2 
On bromide . 321 87 27 .1 
On chloral . 112 28 25.0 
On paraldehyde . 32 6 18.8 
On veronal . : 91 13 14.3 


Table XVI shows that it is possible in the majority of incipient 
cases to arrest the course of the disease by the use of hypnotics. 
Of the cases to which such drugs were administered only 31 per cent. 
became delirious as against 64.8 per cent. of those not so treated 
This emphasizes the fact that it is of the utmost importance that 
the responsiveness of the incipient cases to treatment should be 
recognized, and the patient given the benefit of treatment at the 
onset of the first symptoms. 

‘Table XVII presents the hypnotics arranged in order from the 
least to the most efficient. It will be seen that the sum of the 
numbers representing the totals in ‘Table XVII is 782 or 244 more 
than the number of cases (538) that were given hypnotics. Hence 
almost one-half of the cases received two or more such drugs in 
combination. Of course a drug like morphine which has little 
if any value would profit in these statistics by an occasional com- 
bination with a more efficient drug, and, while the relative positions 
of the drugs in ‘Table XVII are correct, there is actually more 
difference in their value than is there represented. 

Alcohol. The use of alcohol is almost universally condemned 
ut the present time. Lambert,” Aufrecht, Eichelberg, Kraeplin, 
Bonhoffer, Porter, Harnack, Kerr, and Legrain, who speak from 
experience in large hospitals in England, Germany, France, and 
America, say that it should be used if at all only in the cases com- 
plicated with some serious condition like pneumonia. Edwards” 
advises the continuation of alcohol in moderate doses. 

So far as we have been able to ascertain the objections to alcohol 
by the above named authors are upon theoretical grounds. ‘They 
say that, since it has been shown that the withdrawal of alcohol 
cannot of itself precipitate an attack of delirium tremens in a chronic 
alcoholic, it is not necessary that it should be given to patients 
presenting symptoms of incipient delirium tremens. And_ since 
delirium tremens is obviously a toxemia based upon chronic alco- 
holism, the alcohol should at once be withdrawn to lessen such 
toxemia. We have not encountered in the literature any evidence 
to show that the withdrawal of alcohol decreases the mortality 
from delirium tremens or decreases the number of cases developing 
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delirium. In the absene of such evidence we feel that facts to be 
presented should outweigh theoretical considerations. 


TABLE XVIITI.—Use of Alcohol in the First Stage. 


Alcohol used. Alcohol not used 
Total. Dev. Total. Dev. 
First series . 110 31 235 114 
{ Uncomplicated sO 14 204 64 
wecone’ \ Complicated 12 4 61 45 
202 49 500 223 
Percentage becoming delirious . . 24.3% 44.6% 


TABLE XIX—Use of Alcohol in the Second Stage. 


Alcohol used. Alcohol not used. 
Total. Died. Total. Died. 
ye 131 59 170 73 
. .  f Uncomplicated 69 16 78 24 
Se series 
econd series (Complicated . 7 8 40 18 
217 83 288 115 


Of 217 delirious patients who received alcohol (practically 
always in the form of whisky in ounce doses four to six times 
daily) 83 died or 38.2 per cent., while of 288 such patients not so 
treated 115 died or 39.9 per cent. The mortality was thus 1.7 
per cent. less when alcohol was given. While this decrease in the 
mortality is not large, we believe that these results render the 
question whether alcohol should be given to delirious patients one 
which is most decidedly open to discussion, and not as most writers 
would have us believe, settled against the use of alcohol. 

It should, however, never be withdrawn from cases of incipient 
delirium tremens. Of 202 such cases on alcohol, 49, or 24.3 per 
cent. became delirious, while of 500 similar cases deprived of 
alcohol, 44.6 per cent. became delirious, or 20.3 per cent. more. 
This clearly shows that while the withdrawal of alcohol may not 
of itself be sufficient to bring on an attack of delirium tremens in 
a chronic alcoholic, yet when from other causes the patient is 
already in the incipient stage, the withdrawal of alcohol greatly 
increases the chances that he will become delirious. 

Ergot. For a number of years Livingston and Lambert have 
been advocating the use of ergot in chronic alcoholism and Lambert 
has pointed out the fact that ergot is of great value in the treatment 
of delirium tremens. Lambert uses ergot hypodermically in Living- 
ston’s solution. (One dram solid extract of ergot, one ounce of 
sterile water, three drops of chloroform, and three grains of chlore- 
tone. Filter. Dose, 30 drops into the muscles every two to four 
hours.) He says that “after it there is a distinct tendency to a 
quieter delirium and less need of restraint, it reduces the tremor, 
less hypnotic is required and it diminishes the tendency to wet 
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brain.”’ Since he began the use of ergot in the Bellevue Hospital 
there has been a marked decrease in the death rate from delirium 


tremens on his service. 


Paste XX.—Use of Ergot in the First Stage. 


Ergot used Ergot not used 
Potal Dev. Total. Dev. 
First series er 72 17 273 128 
. { Uncomplicated : 125 19 161 59 
Second series 2 
Complicated 13 60 45 
208 410 104 
Percentage becoming delirious 19.2% 16.9% 


TABLE XX] Use of Ergot in the Second Stage. 


Ergot used. Ergot not used. 
Potal Died. Total. Died 
. {Uneomplieated . . . 65 13 82 27 
( Complicated . : = ‘ 22 12 35 14 
- 
167 48 338 150 


The results in our series fully confirm all that Lambert has said. 
Of 167 delirious patients on ergot 48, or 28.7 per cent. died, while 
of 338 similar cases not on ergot 150 died, or 44.3 per cent. It thus 
appears that the use of ergot decreased the mortality 15.6 per cent. 
It is equally beneficial in the incipient cases, since only 19.2 per cent. 
of the cases receiving it developed delirium as compared with 46.9 
per cent. among those not getting it. 

These results have been obtained by the administration of ergot 
by mouth, the usual dose being one dram of the fluid extract repeated 
every four hours. It is evident, therefore, that when it is adminis- 
tered in frequently repeated doses by mouth enough is absorbed 
to produce definite results. ‘These conclusions are not opposed to 
the results of the experiments carried out by Croyn and Henderson,” i 
from which they conclude that pharmacological doses of ergot are 
ridiculously low, that at least an ounce of any fluidextract should 
be given by mouth, and that in any case intramuscular injection 
is to be preferred. ‘They were looking for a sudden and marked 
effect upon the blood pressure in normal animals, while in delirium 
tremens the object is to secure a prolonged action upon a disordered 
circulation, especially the constriction of the dilated arterioles of 
the brain. Moreover, according to Wood and Hofer,” the majority 
of specimens of fluid extract of ergot (6 out of 7) obtained directly 
, from the manufacturer reached a reasonable standard of activity, 
but deteriorated rapidly especially when kept in unsealed bottles. 


2% Jour. of Pharm. and Exp. Therapeutics, August, 1909 
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They conclude that deterioration from age is the chief reason for 
the unsatisfactory results obtained with the ordinary retail speci- 
mens. It is probable that in a hospital where large amounts of 
ergot are used daily, the drug is reasonably fresh and active. ‘The 
results of Wood and Hofer also show that the doses recommended 
by Croyn and Henderson are excessive. No cases of ergotism have 
come to our attention from this treatment, and Lambert has not 
observed any at the Bellevue Hospital. 

In delirium tremens there is an active hyperemia of the brain 
and in many cases oedema also. It is reasonable to suppose, and 
this supposition has been tacitly made in the preceding paragraph, 
that ergot, which is said to have a selective action on dilated blood- 
vessels, should produce its effect in delirium tremens by reducing 
the cerebral hyperemia. It should be remembered, however, that 
it is not without influence on the general circulation and may be 
valuable as a stimulant. This last supposition receives some 
support from the facts mentioned in the next paragraph. 

Stimulants were used very rarely and only in moribund cases, 
so that any consideration of their value is out of the question. 
Ganser has called attention to the marked decrease in his death rate 
from delirium tremens when he began to pay more attention to 
the circulation; and it seems clear to one examining the records here 
reported that too little attention was given to this phase of the 
treatment. 

‘TREATMENT IN THE MASSACHUSETTS GENERAL Hospirat. 
There are certain points which should be mentioned in connection 
with the cases treated at the Massachusetts General Hospital. 
‘These cases quite generally received large doses of hypnotics, hyos- 
cine and morphine being given much more frequently than at the 
Cook County Hospital. No ergot was used and practically no 
veronal. In 55 cases in which note was made of the treatment, 35 
received morphine, 32 hyoscine, and 5 veronal. As we have already 
stated, it is not safe to draw conclusions concerning treatment 
from the mortality in delirium tremens in widely separated hos- 
pitals. But it is at least suggestive that the mortality (Table II1) 
was higher at a hospital where the two drugs that gave the worst 
results at the Cook County Hospital were extensively used and 
where the two drugs that gave the best results were not employed 
In this connection it should be pointed out that in the first series of 
Cook County Hospital cases (1905 to 1908), where little ergot and 
practically no veronal were used the mortality (Table IIL) was 
26.4 per cent.; while in the second series (1908 to 1910), where both 
ergot and veronal were extensively employed, the mortality was 
17.5 per cent. 

Summary. In conclusion it may be said that medicinal treatment 
of delirium tremens is much more effective in the first than in the 


second stage of the disease. Our results would indicate that incip- 
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lent cases should receive large doses of the hypnotics of which 
veronal is by far the best, whisky should be given regularly, and 
ergot administered at frequent intervals either by intramuscular 
injection or by mouth. Such medication should be discontinued 
gradually and only after all signs of restlessness and tremor have 
disappeared. ‘The delirious patient should receive veronal in 
moderate doses—all other hypnotics and especially morphine and 
hyoscine should be withheld. Ergot should be given as in the 
incipient cases. So far as the delirious patients are concerned, our 
data do not give conclusive evidence whether or not whisky should 
be regularly employed. 


THE CAUSE AND RELIEF OF PAIN IN DUODENAL ULCER.’ 


By James ‘l‘arr PrucHer, M.D., 
LATE ASSISTANT PATHOLOGIST OF ST. MARY’S HOSPITAL, ROCHESTER, MINN,; LATE ASSOCIATI 
GASTRO-ENTEROLOGIST OF BROOKLYN HOSPITAL, BROOKLYN, NEW YORK, 


THE first mention in medical literature of duodenal ulcer is the 
report of two cases determined post mortem by Mr. ‘Travers? 
in 1817. ‘The second record is that by an American physician, 
Irvine, of Philadelphia; but it is to John Abercrombie,’ a Scotch 
physician, that we must ascribe the priority of noticing the phe- 
nomenon that in disease of the duodenum food is taken with relish; 
that the first stage of indigestion is not interfered with, and that 
the pain begins about the time the food is leaving the stomach, 
namely, two to four hours after meals. ‘This was in 1830. 

It was not until 1887 that this symptom complex was reéstab- 
lished by Bucquoy,* who made the first symptomatic diagnosis 
which was confirmed at autopsy; the intervening fifty-seven years, 
containing only records of 143 cases collected from the pathologists 
and general hospital services where death had ensued from perfora- 
tion, although in 1852, Wunderlich? mentions a case of death 
from perforation, in which it is stated that ulcer of the duodenum 
was suspected previously. 

Codivilla,” an Italian surgeon, was the inaugurator of operative 
interference in cases of chronic non-perforated ulcer of the duo- 
denum, when he demonstrated the efficacy of a gastro-enterostomy 
in this condition on March 22, 1893, and again on May 5, 1898. 


1 Read before the American Gastro-Enterological Association, April, 1911 
2 Medico-Chir. rrans., London, viii, 232. 
Path. and Pract. Research of Dis. of the Stomach., Edinburgh, 1830, pp. 103, ete 


4Arch. gén,. de méd., 1 to 398 et seq 

6 Handbuch der Path. und Therap., 111 to 175. 

* Sei Casi Gastroenterost Sperimentale. Mem. Orig. Firenz IS93, pp. 406 1 121, and 
Contrib. alla chirug. gastrica Bologne, 1898 
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At first we were in the transition period between the epochs of 
surgery based on anatomy and that grounded on_ pathology, 
which latter has only been elaborated since Virchow, after the 
middle of the nineteenth century, brought forward his observa- 
tions. 

Now a new era has opened. Surgery based on physiology and its 
developments may be included within the past decade. It is to 
offer a contribution to this beginning epoch that I wish to present 
the following observations: 

I have had the opportunity of examining personally previous to 
operation one hundred cases on whom an operation later by Dr. 
William Mayo confirmed the diagnosis of duodenal ulcer. ‘The 
privilege of reporting the results of my study of these has been 
given me by the operator. In the present paper I wish to con- 
sider only those clinical points relevant to the time element of the 
occurrence of the pain, the method employed to relieve it, the 
promptness of its relief, and the degree of total acidity of the 
gastric juice. 

The average time of the onset of epigastric distress in this series 
of consecutive cases, was between three and four hours after meals. 
Almost without exception the ingestion of any substance, water, 
alkalies, milk, cracker, beer, and even acids, caused the pain to stop 
immediately. Probably the diagnostic point of greatest signifi- 
cance that can be considered in relation to this phenomenon is 
the observation elicited from the patient that he usually goes to bed 
with some form of food or liquid beside him, as he knows that 
he will be awakened at a definite time and can only get to sleep 
again by taking a mouthful or two of the substance, which he has 
found from experience, will give him immediate relief, and, as 
briefly indicated above, his fancies may lead him to partake of 
the most bizarre things. So regular and unfailing are these occur- 
rences that the term “clocksetters” has been applied to them, and, 
from that single word we should be able to make a correct diagnosis 
in possibly 90 per cent. of the cases presenting this symptom. 

I have made complete pre-operative stomach analyses of all 
of these cases, and find that the average total acidity is 77, and 
determined that in approximately 70 per cent. there was a hyper- 
secretion of this hyperacid juice. This fact is further confirmed 
by the subjective history that in nearly all cases the patients com- 
plain of sour, acrid, bitter, or burning eructations of a mouthful 
or two of stomach contents between meals, which, as they express 
it, “sets their teeth on edge;” and, indeed, it is so concentrated, 
that in many instances it has been corrosive in its action on the 
teeth, giving strong confirmatory evidence in the diagnosis of this 
condition. 

As has been so plainly demonstrated by Edkins and ‘Tweedy,’ 


7 Proc. Royal Soc., London, 1908, Ixxx, 529, 
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the production of gastric juice subsequent to the ingestion of a 
meal is after a time effected through the agency of the gastric hormone 
obtained from the pyloric mucosa, and in order to complete the 
preparation of a moderate mass the hydrochloric acid must be 
secreted in very considerable quantity; in fact, a much greater 
amount than is recoverable during the first hour. ‘This conclusion 
is easily demonstrated by an analysis of a complex meal, if it be 
extracted during the third hour, or just as it is about to pass into 
the duodenum, when the acidity will be found to average between 
one and two hundred, or even higher. 

It may then be considered even more than an inference that 
after the food has left the stomach entirely there is still an out- 
pouring of hydrochloric acid, and in cases of duodenal ulcer this 
would seem to be greater in amount and concentration than is 
ordinarily the case—if I have been correct in my interpretation 
of the stomach analyses. ‘This would seem to place the inferential 
conclusions that the pain was caused by the irritation of the ulcer 
by hydrochloric acid on a fairly firm chemical as well as clinical 
basis. 

One other factor must be taken into consideration, namely, may 
not the pain be caused by spasm of the pylorus? This is by some 
accepted as the explanation. As bearing upon the possibility of 
this being the cause, the following observations should be carfeully 
considered : 

If pyloric spasm Was the etiological factor, the pain would be 
irregular in its onset; if food had any effect, it would be to increase 
the discomfort, rather than diminish it. In muscular spasm of the 
gastric outlet the distress is more indefinite, of less intensity, of 
shorter duration than that found in typical duodenal ulcer, and 
its radiation, if any, is downward toward the umbilicus, a pheno- 
menon so characteristic of appendicular gastralgia, which 7s 
pylorospasm. Further, I have not seen demonstrated at operation 
very many instances of this peculiar unmistakable contraction of 
the pylorus in cases of duodenal ulcer, while it is perfectly demon- 
strable in the large majority of instances when the gastric discom- 
fort emanates from the appendix or gall bladder. Finally, the two 
peculiar types of epigastric distress are occasionally found in the 
same patient, at the same time, two distinct subjective sensations. 
It will frequently be described as a steady burning, accompanied 
by a grinding, boring, irregular pain, and on taking food or drink 
the former is relieved, while the latter is temporarily unaltered. 

If these hypotheses are correct, then the most plausible expla- 
nation for the control of the pain by the ingestion of food, etc., 
would be that this secretion was in some manner neutralized. ‘lo 
determine what this agent was, the following experiments were car- 
ried out for the purpose of ascertaining more definitely the physical 
and chemical properties of the duodenal secretion, if, indeed, there 
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was any such fluid, and what effect reflex stimulation, from placing 
food in the stomach, would have on it. ‘Ten adult dogs, averaging 
between twelve and fifteen pounds, were taken, and the following 
operative procedure was done on each (see figure): 

1. Ligature of the pylorus. 


2. Ligature of the duct of Wirsung. } 
3. Ligature of the duct of Santorini. 
4. Ligature of the common bile duct. 


‘ 


5. Gastro-enterostomy 30 cm. from pylorus. 

Cholecystostomy. 

Ligature of the duodenum 15 em. from pylorus. 
8. Duodenostomy. 

By these procedures it resulted that no extraneous secretion 
could enter the duodenum, while the secretion of the duodenum 
proper was prevented from escaping into the intestine below. By 
the final duodenostomy the recovery of the pure duodenal secretion 
was provided for. 

In every instance the postoperative course was uneventful until 
between the fiftieth and sixtieth hours, when all the dogs died a 
“physiological death,” due to the exclusion of the duodenal secre- 
tion from the remainder of the intestinal canal, as has been so 
perfectly demonstrated lately by Matthews,* and which was pre- 
viously intimated by Maury.° 

‘['wenty-six analyses were made, in some instances two, in others 
as many as five, of the secretion gathered from the duodenostom) 
tube. ‘These showed an average alkalinity of 77, being titrated 
against an ;y H,SO, solution, using methyl orange as an indicator. 

The duodenal secretion was obtained in every instance entirely 
free from pancreatic juice and bile, and in many of the specimens 
there was no mucus. ‘The duodenal secretion thus obtained is of a 
light straw color, very slightly turbid (due to lymphocytes), is 
practically odorless, but decomposes very rapidly. It has a con- 
stant specific gravity of between 1006 and 1009 by weight, and is 
secreted on a starving stomach in quantities averaging between 
three and four hundred cubic centimetres, every twenty-four hours, 
it has practically negative digestive properties. 

After determining what these factors were for each dog, without 
any stimulation or food or water, these elements were introduced 
to see what effect they might have on this secretion. In two instances 
the dogs were allowed to smell well-cooked meat, with the result 
that the secretion was markedly stimulated, 7. e., previous to experi- 
ment they were secreting 10 c.c.per hour; two minutes after smelling 
meat, 13 ¢.c. spurted out of the tube in one instance, in the other, 
about 5 c.c. was gathered within four minutes. 


8 Jour. Amer. Med. Assoc., 1910, lv, 293. 
9 AMER. 


Jour. Mep. 1909 725. 
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Water was given at regular intervals (the dogs drinking with 
avidity, when allowed), and in every instance they secreted as 


James T Pilcher 


Ligature of the pylo 
Ligature the duct of 
Ligat ure of the duct of Sant 
Ligature of the common 2 
Gastroenteraostom y 

© Cholecystestomy 

@ Lig 
(@) Duoden« storr 


Illustrating the method devised to obtain pure duodenal secretion. The operative 
procedures should be undertaken in the order indicated by the numerals, 


much within five minutes as they had during the preceding hour, 
and if allowed to drink at will continued an increased secretion 


all day. 
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Strong beef tea was next introduced through a stomach tube, 
being retained usually about five minutes before it was regurgitated, 
during which time the duodenal secretion was more markedly 
stimulated than in either of the preceding series, and continued so 
for some time after having vomited the liquid. ‘They refused in 
every instance to eat any food, so I was unable to make any other 
observations which would have been of interest. 

This excess of secretion was of slightly lower alkalinity and one 
or two points lower in specific gravity, but for all practical purposes 
identical with that secreted previously. ‘That it was stimulated 
through nerve reflexes hardly admits of question, as the duodenum 
was imperviously constricted at the pylorus and proximal to the 
gastro-enterostomy. ‘That it was a pure secretion from the duo- 
denal mucosa is evident, owing to the fact that the bile and pancre- 
atic ducts were all ligated off securely. ‘That it was not a transuda- 
tion of the serum or lymph is indicated, because of its having a 
radically different specific gravity from any other known body 
fluid. 

The absolute evidences of its stimulation being effected through 
the ingestion of any substance, and even through psychical reflexes, 
and its chemical properties, are too pertinent to lead us to believe 
that we are dealing with a mere coincidence. ‘The cause of death 
in these dogs and the pathology of the organs in each case coincide 
strikingly with that noticed in human beings under similar circum- 
stances. Some facts observed bearing upon the cause of death in 
vases in which the duodenum is involved I hope to have the 
opportunity of presenting at some later date. 

From a study of the above, however, I feel justified in concluding 
that: 

A. The cause of pain in duodenal ulcer is the hydrochloric 
acid contained in the gastric juice coming in contact with the ulcer- 
ated surface after it has passed into the duodenum. This conclu- 
sion is based on the following observations: (1) Ulcer of the duo- 
denum reflexly excites a hyperacidity of the gastric juice; (2) the 
maximum amount of secretion of hydrochloric acid in the stomach 
is due to a direct chemical action (hormones) and is at its height 
from one to four hours after meals; (3) it passes into the duodenum 
as hydrochloric acid, there being no food for four hours after meals 
for it to work upon; and (4) it does not excite a flow of the duodenal 
juice directly, and is not neutralized by the small amount present. 

B. The relief of pain in duodenal ulcer follows the ingestion 
of any substance into the stomach, and is due to a reflex stimulation 
of the duodenal secretion which neutralizes the acid gastric juice. 
This conclusion is based on the following facts already demonstrated 
in the above experiments: (1) Food taken into the stomach excites 
at once a reflex secretion in the duodenum; (2) the duodenal secre- 
tion is alkaline in approximately the same degree as the gastric 
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{ juice is acid; and (3) this secretion is of sufficient quantity and 

concentration to neutralize the hydrochloric acid of the gastric juice. 

These experiments were undertaken in the Hull Laboratories 

i at the University of Chicago, under the direction and with the co- 
operation of Dr. S. A. Matthews. 


THE COMPLEMENT-FIXATION TEST IN THE DIAGNOSIS OF 
GONOCOCCIC INFECTIONS.’ 


By Hans J. Scowartz, M.D., 
CLINICAL INSTRUCTOR IN DERMATOLOGY IN THE CORNELL UNIVERSITY MEDICAL SCHOOL, 
NEW YORK, 
AND 
ARCHIBALD McNet, M.D., 


DIRECTOR OF THE CLINICAL LABORATORY OF THE ELM CITY PRIVATE HOSPITAL, NEW HAVEN; 
BACTERIOLOGIST TO THE GRIFFIN HOSPITAL, DERBY, CONN, 


From the Department of Clinical Pathology of the Cornell University Medical School, 
New York.) 


‘To Miiller and Oppenheim,’ in 1906, belongs the credit of first 

ap plying the complement-fixation test to the study of the serum of 

a patient having gonorrhoeal arthritis. This serum gave a positive 

reaction, and pa serum of a patient suffering from disease not 

gonorrhoeal gave a negative reaction, thus proving that gonorrhceal 

serum contains a specific antibody for the gonococcus. Further 

data were published by Bruck® later in 1906, and by Meakins,‘ 

Vannod,’ and Wollstein,® in 1907. ‘Te: ague and ‘Torrey’ also pub- 

: lished a report in 1907 confirming the fact that all antigonococcic 

sera have the power to bind complement; but when several dif- 

ferent strains of gonococci are used, strain “A” only reacts strongly 

with the serum from a rabbit immunized with strain “A; and 

strain “B” only with the serum of a rabbit immunized with strain 

“B,” and so on, which would seem to prove 'Torrey’s contention 

that there are several different types of gonococci. An exhaustive 

report, including the study of a number of human and immunized 

rabbit sera, was published by ‘T. Watabiki® in January, 1910, in 

which he confirmed the work of the previous investigators in its 
essential points. 

During the last few months we have applied the complement- 

fixation test to a total of 324 human sera. ‘These sera were taken 


1 Read at a meeting of the New York Academy of Medicine, Section on Medicine, October 
18, 1910. 

2 Wien. klin. Woch., 1906, No. 19, p. 894 

3 Deut. med. Woch., 1906, No. 70, p. 36 

4 Johns Hopkins Hosp. Bull., 1907, No. 18, p. 255. 

§ Zntribl. f. Bakter., 1907, No. 44, p. 10 6 Jour. Exper. Med., 1907, No. 9, p. 588. 


7 Jour. Med. Res., 1907, No. 17, p. 223, 8 Jour. Inf. Dis., 1910, No. 7, p. 159. 
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from persons of both sexes having acute or chronic gonorrhoeal 
infection; from others having no history or clinical manifestations 
of gonorrhcea, and from patients suffering from various diseases 
other than gonorrhawa. ‘The tests have all been carried through in 
duplicate, using both the antisheep and Noguchi’s antihuman 
hemolytic systems. 

The chief point of departure from the methods of previous inves- 
tigators in this line has been in the use of many different strains of 
gonococci in the preparation of the antigen, instead of only one. 
We were led to do this by the knowledge that different strains of 
the gonococcus seemed to differ considerably one from another, 
and the possibility suggested itself that perhaps the serum of a 
patient infected with one strain of the gonococcus might only fix 
complement in the presence of an antigen from the same strain, or 
from some closely allied strains, but might not do so in the presence 
of an antigen prepared from some widely separated strain. In case 
we proved this point we realized that the method would be too 
cumbersome for clinical application if all of the sera had to be tested 
against separate antigens prepared from a number of different 
strains of gonococci. 

The idea occurred to us that possibly an antigen prepared from a 
mixture of all the different strains might work satisfactorily; in 
other words, that a “polyvalent” antigen might detect the presence 
of gonococcal antibodies every time that a single strain would do 
so. If so, the technique would be much simplified. These points 
were taken up and we consider proved by our experimental work, 
which will be given in detail later. Here we think it is best to 
describe our technique and the preparation of material. 

In our work we have used both the antisheep and antihuman 
hemolytic systems, and have followed the technique as laid down 
in the well-known Wassermann test for syphilis, and in Noguchi’s 
modification of the Wassermann test. We would, however, say that 
in employing the antihuman system we have invariably used inac- 
tivated patients’ serum. ‘The preparation and titration of the ambo- 
ceptor, complement, and red blood cell suspension for the two 
systems has been so frequently described that we do not think it 
necessary to enter into the details here 

PREPARATION OF THE ANTIGEN. 1. In the preparation of the 
antigen, from nine to twelve different strains of gonococci have been 
used at various times. 

2. To from twenty-four- to forty-eight-hour-old cultures of gono- 
cocci grown on ‘Tholman’s media, containing 2 per cent. of glucose, 
2 c.c. of sterile 0.85 per cent. saline solution to each tube was added 
and the growth of cocci scraped off the surface of the media with a 
platinum loop. 

3. The resulting suspension of cocci in saline was then decanted 
into a sterile bottle and placed in an inactivating oven at a tempera- 
ture of 56° C. for thirty minutes; it was then placed in a shaker 
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and agitated for twenty-four hours, after which it was centrifugated ; 
the supernatant fluid was then pipetted off and placed in a tightly 
corked sterile bottie, a capillary drop of lysol being added as a pre- 
servative. "This was placed in the ice chest until required for tests. 

Some recent experiences have led us to believe that possibly a 
better antigen might be obtained by allowing the suspension of cocci 
in the saline to remain for several hours without shaking, at a tem- 
perature of about 37° C., as a more thorough extraction seems to 
take place by so doing. 

For the titration of the antigen we have used as a positive control 
either the serum of a patient who has been treated with injections of 
dead gonococci, or else 'Torrey’s antigonococcic serum, as prepared 
by Parke, Davis & Co. ‘This is serum from an animal which has 
been immunized against many different strains of gonococci. ‘The 
quantity of antigen to be used is the quantity that will completely 
inhibit hemolysis of the given suspension of red blood cells in the 
presence of definite quantities of positive serum and complement; 
provided that double this amount does not interfere with complete 
hemolysis of the cells, using a normal serum and complement. Our 
daily routine is as follows: 

1. ‘Titration of the complement with the given quantity of red 
blood cell suspension and given quantity of an amboceptor of known 
hemolytic strength, the object of this being to determine the exact 
complement value of the guinea-pig serum used. Careful estima- 
tion of the exact quantities of amboceptor and complement to be 
used is of the greatest importance if accurate and reliable results 
are to be obtained. 

2. ‘Titration of antigen against a positive serum. ‘This procedure 
gives us known quantites of amboceptor, complement, antigen, 
and red blood cell suspension 

The technique of the day may be graphically depicted as follows, 
using the antisheep hemolytic system in a positive case. 


I. 
Ssneep ea 
Antiger Complement eptor blood cells Hemoly 
serum, 10 per cent f 
» per cent 
0.15 c.c. 0 0.05 0.05 ¢ 0.05 Complet 
0.10 c.c, 0 0.05 ce 0.05 c.c 0.05 Comple 
0.05 c.c. 0 0.05 ec. 0.05 « 0.05 Complet 
0 Double titrated quantity 0.05 c¢ 0.05 « 0.05 Complet 
0 0 0.05 c.c. 0.05 0.05 Comp 
Uv 0 0 0.05 c.c 0.05 « None 
0 0 0.05 c.c, 0 0.05 None 
0.15 e.e litrated quantity 0.05 c.c 0.05 « 0.05 None 
0.10 litrated quantity 0.05,c.c, 0.05 0.05 None 
0.05 e.« litrated quantity 0.05 c.c 0.05 0.05 None 


Positive serun 
0.10 c.e litrated quantity 0.05 0.05 « 0.052 None 
0.10 c.c, 
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TasLe II.—Ezperimental Work. 


all the strains against 


Titration of various strains of gonococci, separately, and mixture of 
Torrey’s antigonococcic serum, 


O K B J A 
Quantities °s 
of antigen ( 
used. 0.1 010.1 0.0.1 0 0.1 0 0.104 Cuantities of 
{ serum used, 
0.2 0 ici Oc Oc O « ¢ « O « Oc 
0.3 c.c.| 0 jc O O lc O c| O lei O « 0 O « « 
0.08 0 ic| O 0c O 0 ¢ O ¢ 
0.06 0 c Oc Oc Oc O « 0ct++ec + CC O « O « 
0.04 c.c.; 0 ic Oc Oc Oc O 0 c++ icitt+ic| + « Oc 
0.02 c.c.| 0 jc| O jc] O O + + + + + + Oc 
0.01 c.c.| 0 je O O O « ec c « ec + « 
0.005 C.c.| jc. c © « c ¢ ¢ ec icj+ 
0.0025 c.c.'c ¢c c c Cc ec ce ¢ 
0.00125 c.c.| c ¢ ¢ c ic c « c Cc e ¢ e ¢ 
0=no hemolysis. + =slight hemolysis. 
++ =moderate hemolysis. c=complete hemolysis. 


TABLE III. 


Titration of Torrey’s serum (P., D. & Co.), against previously determined 


quantities of antigen. 


Hemolysis with strains, 


Quantities of 


serum, Mixture of 


A J 1) G K Cc L B P all 9 
0.1 c.c,'0.1 ¢.c.|0.1 c.c. 0.1 c.c.'0.1 c.c.'0,1 c.c.'0.1 
0.1 c.c, 0 0 0 0 0 0 + + + 0 
0.05 c.c. 0 + 0 + 0 
0.025 0 + + 0 0 0 0 
0.01 c.c, + c 0 0 c + + + + 
0.0025 c.c. + + + +4 c c 
0.001 cc. +++ + b+ c c 
0 c c c c c c c 


0=no hemolysis. 


+ =slight hemolysis, + += monderate hemolysis. 


+ + =considerable hemolysis. c=complete hemolysis, 

This shows how differently the various antigens prepared from 
single strains fix complement in the presence of serum from an 
artificially highly immunized animal. Presumably the animal re- 
ceived only small quantities of L. B. and P. strains or allied ones. 
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IV. 


Titration of separate strains and mixtures against the serum of rabbit immunized as fol- 
lows: (1) inoculation strains K and G; (2) inoculation strains K and G; (3) inoculation 
strains K, G, and Q; (4) inoculation strains K, G, and O; (5) inoculation strains K, G 
Q, and C, 


Mixtures 
of 7. 


{ Quantities 
0.1/0; 0.1 0.1 0.1 of serum 


{ used 


antigen used. 


~ 
~ 


0.2 c.c O + c 0 c i« ( 0 


In the higher quantities the antigen showed lytic qualities. 

Strong positive results were obtained with the antigen prepared 
from strains K, G, and C, and from the mixture of the seven strains 
(‘Torrey considers K and C strains to be closely allied.) Poor fixa- 
tion was obtained with strains L and Q, and none with strains O 
and ‘T’. 

Good fixation was obtained with strains N, B, and A and the 
mixtures; good fixation could not be obtained with strains H, I, and 
J; quantities giving good fixation with a positive serum also inter- 
fered with hemolysis to a certain extent when no positive serum was 
added. ‘This was especially the case with strains I and J. 

Perfect fixation of the complement was only obtained with strains 
N, I, J, and A, and the mixture of all twelve strains; strains k, C, 
B, and H gave imperfect fixation, and strains O, G, L, and Q none. 
This shows conclusively that (1) if only a single strain is used in 
the preparation of the antigen many negative results would be ob- 
tained in positive cases, and (2) that a polyvalent antigen fixes 
complement when a single strain does. 

In Case I a positive result was obtained only with strains H and 
J; Case II, only with strain H; Case III, only with strain J; Case 
IV, only with strains H and J; Case V, only with strains G and L; 
Case VI, only with strains C, B, A, K, and O. ‘The antigen pre- 
pared from the mixture of all the strains always gave a positive 
result. 
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Paste VI. 

Testing serum of rabbit immunized to gonococcus culture, strain A, against antigens pre- 
pared from the various strains and their mixtures; the quantities of these to be used 
having been previously determined by titration. Hemolysis with strain. 

Quantity of O G L Q K Cc B H N I J A Mixtures of 
serum, 0.050.050.050.05 0.05 0.05 0.05 0.05 0.050.050.04 0.02 twelve, 
0.] 0 0 0 0 0 

0 c « « 


VII. 


Testing of clinical cases, giving a positive reaction, against antigens prepared from separate 
strains and from mixtures of all strains; the quantities of each antigen to be used having 
been previously determined by titration against a polyvalent antigonococcic serun 

Strain Case I Strain Strain 
II III lV. \ VI 
N + I ( 0 
H 0 + 0 K L 
( 4 A 0 
J 0 + + 0 ( Q K 0 
A c ( 0 O 0 
Mixture of 12 0 tf) 0 0 I 0 J + 
No antigen c c ‘ Mixture of 7 0 Mixture of 7 0 
No antigen ( No antigen 


‘The results given above would seem to justify the following con- 
clusions: 

1. That the different strains of the gonococcus differ markedly 
one from another—so much so that the antibodies produced in the 
body by the toxin of one strain will in many instances not bind 
complement in the presence of an antigen prepared from another 
strain. ‘Therefore, if only one strain is used in the preparation of 
the antigen, a great many negative results would be obtained in 
positive cases. 


2. An antigen prepared from many strains fixes complement 


whenever one of its component strains does so, and consequently 
the necessity of testing a serum against a number of antigens sepa- 
rately is avoided. It is not to be denied that there probably are 
other strains of gonococci differing widely from any present in the 
polyvalent antigen, so that at times a negative result will be ob- 
tained in a positive case. 

We consider, however, that working with an antigen composed 
of many strains, one will obtain a positive reaction in the great 
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majority of cases of gonococcal infection, and the use of the poly- 
valent antigen simplifies the procedure so that it can be of practical 
value for diagnostic purposes. 

We have, in addition, tested the polyvalent antigen against the 
serum of animals immunized to the following varieties of bacteria: 
Bacillus typhosus, Bacillus dysenteriw, Bacillus diphtheria, Bacillus 
pyocyaneus, Bacillus tetani, streptococcus, and living and dead 
meningococcus, with uniformly negative results. ‘The only positive 
result obtained was with Flexner’s antimeningococcic serum. We 
have not had the opportunity to examine the serum of patients 
suffering from cerebrospinal meningitis, but even if a positive reac- 
tion is obtained in this disease, we do not think it will detract from 
the practical value of the test, as there could be very little doubt of 
the diagnosis in such cases. We have further examined the sera 
of patients suffering from pneumococcus and micrococcus catar- 
rhalis infection, with negative results. 

ANALYsIS OF ‘TESTS ON CLINICAL Cases. ‘The great majority 
of these cases were tested with an antigen prepared from twelve 
different strains of gonococci, as furnished us by the courtesy of Dr. 
John ‘Torrey, of the Loomis Laboratory, At times, for a brief 
period, we had to use an antigen prepared from only six strains 
of gonococci. At such times our results did not seem to be as 
accurate as when we used the twelve-strain antigen. Several cases 
which gave negative results with the six strains gave definite posi- 
tives when tested afterward with the twelve-strain antigen. The 
greater the number of strains of gonococci used in the preparation 
of the antigen the more accurate will be the results. 

Gonorrheal Urethritis. 
Positive. Negutive 


(a) Gaye te S wees. . « «© we ew 5 
Acute urethritis, gonococei not found . . . . . . 1 


Chronic Urethritis of Gonorrheal Origin. 
Positive. Negative. 
1. Gonococcus present. 


Case II. Duration 2 years; profuse discharge; gonococci abun 

Case | 0 
Case IV. First attack 12 years ago; one week ago noticed very 

slight discharge containing a few extracellular gono- 

2. Gonocoeci not found. 

Case I. Duration 2 years; first attack . ‘ 1 0 
Case II. Duration 7 weeks; first attack . . . . . I 0 
Case III. Duration several years; gleety discharge present; first 

Case IV. Duration 5 months; sometimes has glycerin-like drop; 

no treatment for two months 1 0 
Case V. Duration 10 months; first attack 1 0 
Case VI. Duration 15 months; first attack l 0 
Case VII. Duration 10 months; first attack 1 0 
Case VIIL. Duration 2 years; first attack vee 1 0 
Case IX. Duration 16 months; first attack sa ie fae 1 0 


| 
ii 
All 


Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Cuse 
Cc ise 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
Case 
3. No ex 
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Urethritis of Gonorrheal Origin 


Positive 


X. Duration 1 year; first attack; at present has serous 
discharge which does not yield to treatment 
XI. Duration 2 months; at present has occasional discharge 
in the morning; anterior urethra alone affected; first 
XII. Duration 24 years; first attack; has had recurring dis- 
charge off and on 
XIII. Duration 2 months; has had previous attack 
XIV. Duration 9 months; has had previous attack 
XV. Duration 3 yea 
XVI. Duration 7 months; has had previous attack 
XVII. Duration 6 months; has had previous attack 


s; has had previous attack 


XVIII. Duration 5 months; has had previous attack 

XIX. Duration, morning drop for three years; has had pre- 

vious attack . ° 
XX. Duration, chronic relapsing urethritis for 13 years; has 
had previous attack 

XXI. Duration, relapsing urethritis for 10 years; has had 
previous attack 

XXII. Duration, gonorrhoea 10 years ago, and has had several 
attacks since; at present has morning drop; prostate 
apparently well 

XXIII. Duration 2 years; no statement of previous attack; has 

XXIV. Duration 9 months; no statement of previous attack; 
recent discharge - 

XXV. Duration 3 years; no stutement of previous attack; 
pasting of meatus at times and pain at end of penis 
when urinating 

XXVI. Duration not stated; no statement of previous attack 
XXVII. Duration 14 years; no statement of previous attack 
XXVIII. Duration 3 years; no statement of previous attack 

XXIX. Duration 4 years; no statement of previous attack 

XXX. Duration 14 years; no statement of previous attack 

morning drop; prostate apparently well : 
XXXI. Duration 7 months; no statement of previous attack 
XXXII. Duration 10 months; no statement of previous attack 
XXXIII. Duration 24 years; no statement of previous attack; 
stricture; anterior urethra “Ss 
XXXIV. Duration 10 months; no statement of previous attack 
XXXV. Duration 3 years; no statement of previous attack 
XXXVI. Duration 4 years; no statement of previous attack; dis- 


charge at night time only 


unination made for gonococci, but serum was taken from cases in 


stage when gonococci are usually absent 


‘ase 


‘ase 


‘ase 


I. Duration 9 months; first attack 

II. Duration 2 months; first attack Se 
III. Duration 10 months; has had previous attack 
IV. Duration 2 months; has had previous attack 


k 


V. Duration 1 week; has had previous atta 


VI. Duration, no statement; relapsing : , 
VII. Duration, no statement; pus and shreds in urine 
VIII. Duration, no statement 


Chronic Urethritis; History of Gonorrhea Doubtful 


Positi 
I. Pus and shreds in the urine 
II. Sick 4 years; apparently no gonorrha has urethral 
discharge, with cloudy urine 
IIIT. Urinary rouble for 14 years Gonorrhaal Had epi 


didymitis seven years ago 


0 
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Chronic Prostatitis. 


Having gonorrhceal history; gonococci absent in all unless specifically 
stated to be present. 


Case 


Case 
Case 


I 
IT 


Positive. 


2. History of gonorrha@a doubtful. 


Sterility. 


Having history of gonorrhceal infection. 
Positive. 


History of infection 5 years ago 
History of infection 9 years ago 
History of infection 10 ye 


ars ago. 


INFECTIONS 


I. History of infection 34 years ago p 0 
Il. History of infection 6 years ago; neurasthenic 0 
Ill. History of infection 6 years ago l 
IV. History of infection 2 years ago 4 ee 0 
V. History of infection 3 years ago; prostatitis and vesic- 
ulitis now; colon bacillus present : 1 
VI. History of infection 9 years and 24 years ago 1 
VII. History of infection 10 months ago 1 
VIII. History of infection 7 months ago 0 
IX. History of infection 4 years ago. 1 
X. History of infection 3 years ago . 1 
XI. History of infection 14 years ago ‘ : 1 
XII. History of infection—four attacks in 14 years, the last 
one 5 months ago : 1 
XIII. History of infection— three attacks in 4 years, the last 
one 9 months ago - 0 
XIV. History of infection—three attacks in 3 years, the last 
one 9 months ago . 1 
XV. History of infection 16 months ago “a 1 
XVI. History of infection 2 years ago; urine cloudy . 1 
XVII. History of infection 10 months ago eae 1 
XVIII. History of infection 6 months ago; cocci present . 1 
XIX. History of infection 15 months ago 1 
XX. History of infection 10 months ago . . . . 1 
XXI. History of infection 13 and 12 years ago; operation on 
the kidney 12 years ago; external urethrotomy one 
year ago; had blood in the urine at that time 0 
XXII. History of infection 3 years old; occasionally has dis- 
charge; test made with 6 strain antigen was negative; 
test repeated with 12 strain antigen ; 1 
XXIII. History of infection 7 years ago; prostatic trouble 
XXIV. History of infection not stated; chronic prostatitis; no 
gonococci found; urine contains pus and shreds; has 
morning drop . 0 
XXV. History of infection 3 years ago; urine clear; no gono 
cocci present; (was tested 7 months before and gave 
a positive reaction (V), Case XVI 0 
Chronic Prostatitis, 
Positive 
I 0 
Il. 1 


0 
1 
0 


Negative 


Negative 


Negative 
1 
0 


l 
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Case 
Case 0 
Case l 
Case 
0 
Case 0 
i, Case 0 
Case 
Case 0 
wif j Case 0 
i Case 0 
Case 
iv 
Case 
| Case 
ii 0 
{ Case 
Cane 0 
Case 0 
i Case 0 
Case 0 
Case 0 
Case 
1 
Case 
i 0 
Case 
i 
Case 
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Case II] ‘ | 
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Case 


Case 


Case 


Case 


Case 
Case 


Case 


Case 
Case 
Case 
Case 
Case 


Case 
Case 


Case 
Case 
Case 


Case 


Case 


Case 


Case 
Case 


| Case 


A Case 


Epididymitis. 


1. Having gonorrhaal history. 


Positive Negative. 


I. History of infection 2 yearsago . . . . 

Il. History of infection 3 years ago; recurring knuckle in 
epididymis 

Ili. History of infection 5 years ago; relapsing epididy- 
mitis; pain in back and groin and urethra; had 
chronic prostatitis; no discharge present; no cocci 
for 4 years, but gets epididymitis after instrumenta- 
tion ° 


2. Gonorrhcea denied, 


I. Duration of disease 2 weeks 
II. Duration of disease not stated ‘ 
III. Duration of disease 2 years; thickening of epididymis 

frequent urination; noturnal micturition; stricture . 
IV. Duration of disease 1 week + 


Verumontanum Cases 


1. Having gonorrhceal history—gonococci absent in all at time of test. 
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l 0 
l 0 
1 
0 1 
0 l 
1 0 
0 1 


Positive Negiutive. 


I. History of infection 4 years ago; discharge still present 
II. History of infection not stated 
III. History of infection 10 months ago ; 
IV. History of infection—first infection 12 years ago; see- 
ond infection 3 years ago . . 
V. History of infection—four attacks 
VI. History of infection 2 years ago 
VII. History of infection—3 attacks in 14 years; last one 7 
years ago . 
VIII. History of infection 4 years ago; impotent 
IX. History of infection 24 years ago 
X. History of infection 4 years ago; well for 3 years, when 
endoscope was used and gonococci appeared; no gon- 
ococci at present. Verumontanum 
XI. History of infection—first infection 4 years ago; second 
infection 2 years ago; at present has verumontanum 
trouble 
XII. History of infection 14 years ago; now has verumon- 
tanum trouble 
XIII. History of infection 2 years ago; has morning drop; at 
present treated for verumontanum trouble 
XIV. History of infection 15 years ago; has had about te 


attacks since; no gonococci found for long time 

XV. History of infection 14 years ago 
XVI. History 
XVII. History of infection 3 years ago; profuse discharge 


infection 12 years ago 


brought on by instrument examination 
XVIII. History of infection 2 yearsago . . 


2. Gonorrhcea doubtful or denied, 


I. Verumontanum case pure and simple; getting well 
under treatment through urethroscope; had massage 
of prostate for two years without benefit; for 7 years 
has had pasting of lips of the meatus; never had 
gonorrhcea 

II. Doubtful history of having had gonorrhea 2 years ago 

III. Denies gonorrhcea 
IV. Test repeated on Case III 
V. Rheumatic and verumontanum trouble for 3 years 


VI. Has had verumontanum trouble for 24 years 


1 0 
0 
l 0 
1 0 
l 0 
0 
0 ] 
0 
l 0 
0 
1 0 
0 1 
l 0 
0 1 
0 l 
0 l 
l 0 
1 0 
0 1 
0 1 
1 0 
1 0 
0 
0 1 
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Miscellaneous Cases. 


Having no history of gonorrhea. 


Positive. 


Case I. Sick 4 years; rheumatic pains, relieved by serum or 
II. Sick 8 months; has practised coitus interruptus eet 
III. Sick 24 years; masturbator; stricture of anterior 
urethra 
IV. Masturbator; impotent 
V. Masturbator for 3 years 


Controls. 


Sixteen cases having no signs or history of gonorrhcea—all negative. 


Clinically Cured Cases of Gonorrhea. 
Positiv 
I. Gonorrhcea 4 or 5 years ago; has a few shreds 
II. Gonorrhcea 20 years ago. 
Case III. Gonorrhcea 6 years ago; second attack 4 months ago 
Case IV. Gonorrhea—first attack 3 weeks ago; no discharge for 
Case V. Gonorrhceea—first attack 6 years ago, lasting 3 weeks; 
second attack 3 years ago, lasting 3 months; slight 
impotency for past 3 weeks a a 
VI. Gonorrhea 9 or 10 years ago; no signs present now . 
VII. Gonorrhea—first attack 6 years ago; second attack 2 
years ago; verumontanum case apparently cured 
VIII. Gonorrhcea 18 years ago and 4 years ago; treated for 
verumontanum trouble and impotency; cured 2 


IX. Gonorrhcea 5 years ago; had stricture and verumon- 


tanum trouble; now apparently well 
X. Gonorrhcea 4 years ago 
XI. Gonorrhcea 6 years ago; now apparently well, but com- 
plains of pains in knees; looks neurasthenic 
XIII. Gonorrhcea 3 years ago; apparently well; no gonococci 
found in prostatic fluid 
XIV. Gonorrhcea 1 year ago . gt 
XV. Gonorrhcea2 years ago; question of cure es 
XVI. Gonorrhcea 3 years ago; no apparent gonorrhcea at 
present; has pains in rectum and legs 
XVII. Gonorrhcea 8 months ago; seems well now 
XVIII. Gonorrhcea 4 months ago; seems well now . 
XIX. Gonorrhcea 5 months ago; seems wellnow . . . . 
XX. Gonorrhcea 5 years ago; at times has burning sensation 
XXI. Gonorrhcea—duration not stated; has had posterior 
urethritis; now apparently well tig 
XXII. Gonorrhcea 5 years ago; no evidence now; burning in 
urethra at times; neurasthenic; vesiculotomy done 
without benefit ver 
XXIII. Gonorrhcea 3 years ago, lasting 4 months; no symptoms 
XXIV. Gonorrhcea 7 years ago and twice since; no discharge 
XXV. Gonorrhea, many attacks during the last 10 years; 
XXVI. Gonorrhea, multiple attacks during the last 10 years; 
XXVII. Gonorrheea, chronic, 7 years ago; apparently well now . 
XXVIII. Gonorrhcea 10 times; last attack 4monthsago . 


Negative. 


Negative. 
0 
0 
1 


j 
4 
1 
1 
{ 
iy 
) 
| 
hea ) 
0 
) 1 
l 0 
“#.. 1 0 
Case 0 1 
Case 
1 0 
; Case 1 0 
ia Case 
1 0 
Case 1 0 
Case 0 
Case 
+ 4 0 l 
4 Case 0 l 
Case 0 l 
} Case 1 0 
Case 
Case 
‘ 1 0 
| Case 
1 0 
Case 
0 1 
if Case 
0 
Case 
{ 1 0 
| Case 
bee 0 1 
Case 0 1 
Case 1 0 
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i Cases of Gonorrhea, 


Positive. Negative 
XXIX. Gonorrhcea, first attack 2 years ago; impotent 2 years; 
no evidence of gonorrhcea now 
XXX. Gonorrhcea 4 years ago 
XXXI. Gonorrhcea 3 years ago; had chronic prostatitis; pre- 
vious test, 4 months ag 
XXXIT. Gonorrhcea 2 years ago 


XXXIII. Gonorrhcea 8 years ago 


), positive 


had chronic prostatitis 


XXXIV. Gonorrhoea 2 years ago, lasting 2 months; nothing since 

XXXV. Gonorrhea—first attack 8 weeks ago; at present no 

nee of gonorrha a 

XXXVI. Gonorrhoea 5 years ago; no signs at present 

XXXVII. Gonorrhcea 6 years ago; does not think he has had a 
new attack since; treated 

years ago 


XXXVIII. Gonorrhcea 7 years ago 


for chronic prostatitis 2 


Case XXXIX. Gonorrhea, chronic; cocci present 3 months ago; urine 
clear now 
Case XL. Gonorrha 


Case XLI. Gonorrhcea 6 months ago: clinically cured now for 6 


weeks 


XLII. Gonorrhcea 3 years ago; chronic prostatitis; previous 


test 5 months ago,, positive : 
XLIII. Gonorrhcea 5 years ago; cured in about 3 months 
XLIV. Gonorrhcea 3 years ago; has been treated for prostatic 


and verumontanum trouble 
Case XLV. Gonorrha 


Case 


a—previous test, 2 months ago,was positive 


XLVI. Gonorrhcea 4 years ago; had chronic prostatitis 

Case XLVII. Gonorrhcea 2 years ago; had chronic prostatitis 
Case XLVIII. Gonorrhea—first attack 5 years ago; last attack Nov. 
17, 1910, abundant gonococci found; 
stopped Nov. 28; test made Nov. 29 
Case XLIX. Gonorrhcea—same case as No. 47, 3 weeks after treat- 


ment had ceased; B. proteus, staphylococci, and 


local treatment 


Gonorrhea no acute gonorrhea in 7 or 8 years; 
stricture ‘ ° 
Gonorrhea, question of cure 
Gonorrhea 5 months ago; many cocci found; irregular 
in treatment; went on sprees and had several sharp 
of prostatitis; gonorrhcea apparently cured 

nths after attack, and treatment stopped. Re- 

~d apparently cured in spite of heavy drinking 

as made; urine was then 
to bacteriologist, who reported 


weeks, when test w 


urine before 
nassage contains no gonococecl: urine alter 


» contains many gonococci 


uses Treated with Bacterins, 


»; urine clear now 
rhe l i ih 
1ea 18 years ago; stricture f 
rhceal rheumatism for 6 months 
Gonorrhceal rheumatism for 3 
Gonorrhceal rheumatism for 


Negative 
irs old 
luration not stated 


Gon 


5 months; apparently cured 
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INFECTIONS 


Joint Cases. 


Positive. Negative. 
Clinical diagnosis. 


Gonorrhceal arthritis 13 0 
Gonorrheeal septicemia and arthritis 1 0 
Gonorrheeal arthritis (questionable). 4 
Rheumatoid affection of the spine for 3 years; gonorrhea 

and prostatitis 7 years ago 0 1 
Arthritis deformans, etiology unknown, gonorrhceal(? 1 l 
Acute rheumatic fever. 0 4 
Septic arthritis : 0 


Pregnancy. 
Positive. Negative. 


Cases of pregnancy showing no signs leading to suspicion of 


gonorrhcea . 14 21 
Pregnancy with no signs of gonorrheea clinically, and gono- 

cocci found only after long search, when positive reaction 

was reported ; 1 0 
Pregnancy with marked antepartum discharge; gonococci 


Women, 


to tabulate these cases separately. 


Clinical Diagnosis. Positive. Negative. 


1. Gonorrhcea definitely present or suspected. 


Gonorrhceal cervicitis and urethritis; cocci not found in 
urethral and cervical smears ; 2 1 
Gonorrhceal cervicitis and urethritis; cocci present ; 2 0 


Gonorrheeal cervicitis and urethritis; cocci formerly present; 


now cured 1 1 


Chronic gonorrhcea 4 0 
Salpingo-odphoritis . 3 2 
Gonorrheeal salpingitis. 2 0 


Tender left tube and ovary; diagnosis question between pus 
tube and cystic ovary i 0 
Left ovary enlarged; burning micturition . 1 0 


Left salpingo-odphoritis; enlarged right ovary; lacerations . 0 1 


Left salpingo-oéphoritis; burning micturition 2 weeks ; 1 0 
Postpartum sepsis; gonorrhceal or streptococcic? blood cul- 
tures negative; a Gram negative diplococcus found in the 
Pyelitis, clinically considered gonorrhceal 1 0 
Vulvo-vaginal abscess; gonorrhceal . 1 0 
Pelvic peritonitis or F : 1 0 
Burning micturition for 2 weeks; pus from Skene’s glands 
No statement of presence of cocci a, 0 1 
Fibroid uterus; operation for pelvic abscess and pyosalpinx 
5 years ago; supravaginal hysterectomy for right ovarian 
tumor some years ago; since then pains ontheright side. 1 0 
Uterus enlarged; hard, retroverted; tenderness in cul-de-sac; 
eight miscarriages 1 0 
2. Miscellaneous cases from the clinic, giving no history or signs 
of gonorrheea. Cases of menorrhagia, displacements, 
tumors, lacerations, abortions,etc. . . . . . . 10 20 


Total. 


On account of the difficulty and uncertainty of diagnosing gonorrhceal infection in women, 
by means of history or by examination of urethral or cervical smears, it is deemed advisable 


to 


Potal. 


Total. 


30 
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11 
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Summary. 


GONOCOCCIC 


Total No. 
Clinical Diagnosis. Cases. 


. Acute gonorrhea] urethritis, first attack. 


a Duration 3 days to 3 weeks 
b) Duration not stated 


. Acute urethritis; cocci not found 
. Chronic urethritis of gonorrhceal origin. 


a) Gonococci present 

(b) Gonococei not found 

c) No examination made for gono 
cocci, but serum was taken 
from cases at stage when gono 
cocci are usually absent 

Chronic urethritis; history of gonor- 
rhea doubtful 


. Chronic prostatitis 


a) Gonorrhceal history 


b) Gonorrhoeal history doubtful 


}. Sterility, gonorrhceal history 


Epididymitis 
Gonorrheea] history 


b) Gonorrhaa denied 


. Verumontanum cases 


Gonorrheeal history 
») Gonorrhaa denied 
Miscellaneous cases with no signs or 
history of gonorrhaea 
Gonorrhea in the male clinically 
cured 
Cases treated with bacteria 
Joint affections. 
Gonorrheeal arthrit: 
b) Gonorrheal arthritis, question 
able 
c) Other joint affection 
Pregnancy cases, taken from public 


maternity hospital 


Gynecological cases 
1) Gonorrheea definitely present or 
suspected 
b) Cases with no signs or history of 


20 


Positive 


No. Per cent. 


0 0 
] 100 
0 0 
4 100 
27 SO 
90 
] 25 
17 68 
1 50 
33 
2 66 
1 25 
11 64 
bb 
0 0 
22 43 
7 100 
14 100 
57 
1 11 
15 39 
79 
10 33 
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Negative. 
No. Per cent. 


5 100 
0 0 
1 100 
0 0 
9 20 
l 10 
3 75 
s 32 
] 50 
2 66 
75 
6 35 
20 100 
29 57 
0 0 
0 
43 
bd So 
23 61 
( 2] 
20 


It would seem from the foregoing results that the complement 
fixation test (using a polyvalent antigen) for gonorrhoeal antibodies 
will have a definite place in the field of clinical pathology as an aid in 
the differential diagnosis between the various chronic conditions 


arising from gonorrhoeal infection and similar conditions due to 


other causes. 


antibodies. 

The fact that all cases treated with bacterins give strong positive 
reactions, would seem to confirm the idea that antibodies specific 
for the gonococcus are readily formed in the human system. 


How far a negative reaction may be relied on (1 
patient is cured, and (2) in cases for diagnosis, to preclude the 


In acute anterior gonorrhoeal urethritis we do not get 
the phenomenon of complement fixation. 
an insufficient absorption of toxins to stimulate the production of 


This is probably due to 


to show that a 


9 
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possibility of gonorrhceal infection being present, are questions that 
can only be answered by further study and research. 

Next arises the question as to the meaning of a positive reaction 
and especially as to its meaning in the important group of clinically 
cured cases of gonorrhoea. Does a positive reaction mean that there 
still exists a focus of living gonococci somewhere in the body? 
Or can we assume that the gonorrhoeal antibodies may persist for a 
long time, or even indefinitely, after the gonococci are all dead and 
the toxins responsible for the production of the antibodies have 
ceased to be elaborated? We have not many data at hand to aid 
us in answering these questions, but those which we have would 
seem to indicate almost conclusively that the first assumplion is the 
correct one, namely, that a positive reaction denotes the presence 
or recent activity in the body of a focus of living gonococci. 

‘Torrey’ has shown experimentally that the complement fixatives 
in the blood of a rabbit immunized to gonococcus, culture A, began 
to be eliminated ten days after the date of the final inoculation, and 
and continued to be eliminated very rapidly from the tenth to the 
fiftieth day. From the fiftieth to the seventieth day, when the tests 
ceased, no further change had taken place. ‘This proves that even 
in an artificially highly immunized animal the complement fixatives 
begin to be eliminated very rapidly and in great quantities shortly 
after the toxins cease to be injected. Immunization of animals 
against other bacteria, red blood cells, ete., all point the same way. 
Clinically, also, we have some data at our command. All cases 
treated with bacterins have given positive results, during the period 
of injections. We have had occasion to examine the blood of several 
patients four months or more after the injections have been stopped 
and have obtained uniformly negative results. 

Furthermore, we have records of several patients who gave a 
positive reaction at one stage of the disease and when examined 
again, after four or five months’ careful treatment, resulting in 
clinical cure of the gonorrhcoeal infection, have given negative results. 
We purpose studying the elimination of gonorrhoeal antibodies more 
thoroughly in our future work. 

The facts at hand, however, seem to us to prove almost conclu- 
sively that a positive reaction is an indication of living gonococci 
somewhere in the body, and if found in men or women supposedly 
cured of gonorrhoeal infection in the genito-urinary tract, should 
be construed to mean that they are still capable of infecting others 
through sexual intercourse. ‘Che importance of this in connection 
with marriage is self-evident. 

It is, of course, to be remembered in considering the high per- 
centage of positive results obtained in the clinically cured cases of 
gonorrhoea, that the great majority of the cases were obtained from 


® Jour. Med. Res., 1910, No. 1, p. 95. 
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a public dispensary. Probably the percentage would be somewhat 
lower in cases drawn from private practice, where, presumably, the 
patients are more intelligent and follow instructions and treatment 
more carefully. The results, however, are highly significant and 
show that the complement fixation test detects a certain percentage 
of cases of uncured gonorrhoea, which escaped careful clinical and 
bacteriological examination. 

With regard to operative procedures on the genital tract in women, 
& positive reaction would in some instances be strongly against the 
advisability of surgical interference, as it is well known that cases 
of acute gonorrhoeal infection in the pelvis in women do much better 
if operation is delayed. 

In pregnant women, a positive reaction would call special atten- 
tion to the necessity of prophylactic measures regarding gonorrhceal 
ophthalmia in her own child, and isolation of both mother and child 
would lessen the danger of infecting others. 

A positive reaction would differentiate between gonorrhoeal rheu- 
matism and other forms of rheumatism and arthritis and would 
indicate the proper line of treatment. ‘T’o illustrate this we would 
cite the following case: ‘The patient had arthritis of knee for 
eighteen years, developing shortly after an attack of gonorrhoea, and 
was treated for a long time as tuberculous without benefit. The 
complement fixation test being positive, injections of dead gono- 
cocci were given, under which marked improvement took place 

We wish to acknowledge our indebtedness of Dr. James C. 
Johnston, who suggested this line of work to us. We are deeply 
indebted to Dr. John 'Vorrey for his great assistance in supplying us 
with cultures of gonococci used in the preparation of the antigen. 
Dr. George K. Swinburne has been most courteous in supplying 
us with abundant clinical material from the very beginning of this 
study. Dr. E. L. Keyes, Jr., Dr. Charles P. Gray, and Dr. H. C. 
Bailey have also kindly supplied us with clinical material. 


PULSATIONS IN THE PERIPHERAL VEINS. 


By Harotp C. M.D., 


INSTRUCTOR IN PHARMACOLOGY, CORNELL UNIVERSITY MEDICAL COLLI I NEW YORK 


PuLsATION is known to occur in peripheral veins in at least 


three conditions: (1) From the presence of an underlying or 
contiguous artery; (2) from an aneurysmal varix or direct con- 


nection with an artery; and (3) in certain cases of aortic regurgi- 
tation in which the impulse is carried through the capillary circu- 
lation. 
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‘The patient whose case is herewith reported had a pulsation with 
each beat of the heart in a simple varix or dilatation of the right in- 
ternal saphenous vein 10 em. below the internal condyle of the femur. 
He was a coal heaver, aged forty years, who was first seen in March, 
1909. At this time he was suffering from cardiac dilatation, accom- 
panied by the usual symptoms. His legs were very oedematous 
and no unusual venous dilatations were noticed. He responded 
exceedingly well to crystalline strophanthin (or ouabain, as it should 
be called) which he received by intramuscular injection, and he was 
able to return to his work in a few weeks (‘Tracings 1, 2, and 3). 


Jugular 


as P.M. Rate 138 B.P. 125 


Tracina 1.—March 8, 1909; 4. p.m. Jugular (upper) and radial tracings. Pulse very rapid 


and irregular. Heart in delirium cordis. Jugular tracing shows tricuspid regurgitation 


2.——-March 9, 1909; 4 P.M I'wenty-four hours later After crystalline 


strophanthin 


Tracinc 3.— March 11, 1909; 4 p.m Three days after treatment was started No murmur 


or tracing of tricuspid regurgitation could be obtained 


In October, 1909, he entered Dr. Camac’s service at the City 
Hospital’ suffering again from loss of compensation. He had 
marked jugular and liver pulsations and the murmur of tricuspid 
regurgitation. ‘The rhythm of the heart was constantly irregular 
(Tracings 4 and 5). 

When his cedema diminished it was noticed that there was a 


1[ wish to express my obligation to Dr, Ch. B, Camac for the privilege of reporting 


this case, 
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varix 10 cm. below the knee in the course of the right internal 
saphenous vein. On coughing or straining there was a marked 
enlargement of the varix and a thrill was present as the swelling 
increased in size. 

On taking a tracing, it was found that a pulsation occurred 
the varix with every beat of the heart (‘Tracing 6). 


2/14/10 


racine 4.—Jugular tracing (upper) shows the positive wave of tricuspid regurgitation. 


No auricular wave is present 


Liver iver 


Pracine 5 Upper tracing, liver pulsation, has the same significance as the jugular and 


its time is ventricular, or about one-tenth of a second before the radial. 
Pulsatious Veins R. Leg 


1 28 Radial 


rractnc 6.—Upper tracing from the varix; lower radial lime marker one-fifth seconds 


Arterial time at same location as varix would be one-twentieth seconds after the radial 


Pressure applied above the varix, even as high as the lower 
end of Scarpa’s triangle, which was sufficient to occlude the vein 
but not an artery, was effective in stopping the pulsations; but 
pressure below the varix was ineffective. 

Normal pulsation of the femoral artery at the groin occurs almost 
exactly at the same time as the radial pulsation, and this is true 
even in cases of aneurysm of the arch or descending portion of the 
aorta (‘T'racings 7 and 8). 

The posterior tibial artery as it rounds the ankle beats about 
one-tenth of a second after the femoral or radial (‘Tracing 9). 


4 

| 


712 BAILEY: PULSATIONS IN THE PERIPHERAL VEINS 


At the location of the varix, which is about midway between the 
groin and the foot, the arterial pulsation should come about one- 
twentieth of a second after the radial; but the pulsation that does 
occur there is from four-twentieths to six-twentieths of a second later. 
The time reaction varies somewhat, occasionally occurring as early 
as three-twentieths of a second, sometimes as late as six-twentieths 
of a second after the radial. ‘This is distinctly in favor of its being 
a regurgitant wave from the right heart, for such a wave would 
be moving against the blood current and would be hindered by 
the more or less opposing valve flaps. Furthermore, contractions 
that are not of sufficient force to open the aortic valves and pro- 


Femoral! 


Radial 


Tractnc 7.—Normal femoral and radial time. 


A f\ . 


Fe moral 


Tracina 8.—Femoral and radial time in aneurysm of the arch of the aorta. 


Post Tibial 


Radial 


Tractnec 9.— Normal radial and post-tibial time. 


duce an arterial pulse produce a well-marked wave in the varix 
. (‘Tracing 10). 

Dr. 'T’. Homer Coffin kindly took a tracing for me with an Erlanger- 
Hirschfelder instrument. ‘The cuff of the apparatus was placed 
around the left leg at a location opposite to the varix and an arterial 
tracing obtained at 110 mm. pressure. This gave an accurate 
picture of the time relations between the arterial pulsations in the 
left leg and the pulsations of the varix in the right (Tracing 11). 
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‘The time between venous and arterial pulsations at similar loca- 
tions was two-tenths to three-tenths of a second. 

The valves numbering seven to twenty in the internal saphenous 
vein in the thigh were proved incompetent by two methods. ‘The 
venous return was stopped by a finger pressed over the vein in 


Pulsations Varia 


Radial. 
rracinG 10.—Upper tracing from varix below the knee. Lower tracing radial. Time, 
one-fifth seconds. Notice time relations of the upper venous wave with lower radial and 
also that waves 2/ and 5/ are produced by contractions which are not of sufficient force in 
the left heart to open the aortic valves and cause a pulsation in the radial. Pulsation 1 of 
the varix is two-tenths seconds and 2 is three-tenths seconds after their corresponding 


radial pulsations. 


Vig Seconds 


Varia R. Leg. 


Arterial Pulsations L. Le gat 110 mm Hy. 


TRACING 1] Lower tracing Arterial from left leg just below the knee Middle tracing 
Apex beat-—-not well defined Upper tracing From the varix in right leg lime marker 


one-tenth seconds. 


Scarpa’s triangle and a few gentle taps were given along the course 
of the vein just below the finger which was exerting the pressure. 
These impulses were transmitted to the dilated area below the knee 
(Schmidt’s test). he blood was then drained from the limb 
and the vein shut off at the saphenous opening. ‘he channel- 
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like saphenous vein filled very slowly from below, but when the 
finger exerting the pressure in the upper part of the thigh was 
removed the blood flowed rapidly from above filling the varicose 
area (‘T'rendelenburg’s test). While these tests are known by the 
names given, and have a field of usefulness in diagnosticating varicose 
conditions, they are merely adaptations of the tests of Harvey. 

The remaining valve or two in the femoral and those in the 
external iliac veins were shown to be incompetent by having the 
patient strain or cough. A thrill was produced in the groin and 
in the varix and the latter became greatly distended. ‘The fixing 
and lowering of the diaphragm increased the intra-abdominal 
tension and temporarily prevented the flow upward. The sudden- 
ness with which this occurred sent a venous wave down the leg; 
and as this wave encountered the flaps of the valves a thrill was 
produced which could be felt and traced (Tracings 12 and 13). 


Each large wave is due to distension of vein during a cough. 


racine 12.—Large waves due to coughing; smal) notches on large wave are due 
to the thrill. 


Thrill 
RACING 13.—Same with fast speed, 


The facts that marked tricuspid regurgitation existed with the 
production of a large wave in the neck and in the liver with each 
contraction, that the valves of the veins were incompetent, that 
the time reaction precluded the possibility of an arterial cause, 
and that pressure above stopped the pulsations while pressure 
below was ineffective in this regard led to the conclusion that these 
pulsations occurring in a dilated vein of the leg were produced 
by the right heart. 

In marked contrast to the case just described was that of a patient 
at Mount Sinai Hospital presenting aortic regurgitation with pulsa- 
tions of the peripheral veins and whom I was permitted to see 
through the kindness of Dr. R. Weil. Pulsations were evident 
in the veins of the back of the hand and the capillary pulse could 
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be felt anywhere on the limbs. Pressure over a vein stopped the 
pulsation above. ‘lhe aortic murmur, though plainly heard, was 
not loud. 

The etiology of many cases of varicose veins is obscure, and it 
seems highly probable that temporary incompetence of the right 
heart produced by muscular exertion frequently repeated might 
lead to permanent dilatation of the peripheral veins, and I think 
this cause was operative in this case. 

Conciusions. 1. ‘The right heart may produce a pulse wave 
in the veins of the extremities. 

2. ‘This pulse wave is considerably later than the arterial pulse. 

3. Incompetency of the tricuspid valve may be the cause of 
varicosities of the veins of the extremities. 

With Dr. Camac, | presented this case before the Society of 
Internal Medicine, February, 1910, and with Dr. Mann before the 
New York Academy of Medicine, Section on Medicine, in the annual 
report of the City Hospital, April, 1910. 


THE DIAGNOSIS OF PELLAGRA.’ 


By H. F. Harris, M.D., 


SECRETARY AND DIRECTOR OF THE LABORATORIES OF THE GEORGIA STATE BOARD OF HEALTH, 


ATLANTA 


It is unfortunately true that practically all of our American 
literature on pellagra has emanated from sanitoria for the insane. 
Probably without exception the patients with this malady observed 
by alienists in these institutions have been subjects who were ori- 
ginally sent to asylums for the mentally defective as a consequence 
of pellagrous insanity. Hence it follows that the overwhelming 
bulk of our clinical descriptions of this malady apply to its very 
last stages, and are of no value whatever in helping us to recognize 
its earlier manifestations—which is the only period at which we 
can be of any great service to the unfortunate victim. ‘True, our 
writers have generally spoken of the disease as observed by them 
as being “acute,” but they have obviously made the error of con- 
founding the sudden and typical manifestations that occur from 
time to time in advanced pellagrous persons with the actual begin- 
ning of the disease. As a matter of fact, there is no such thing as 
acute pellagra, it being a malady characterized preéminently by its 
remarkably chronic nature. As a consequence of the facts just 
related, the descriptions given by our writers of so-called acute 


1 Read before the Second District Medical Association of Georgia 
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pellagra are in no way characteristic of the earlier symptoms, though 
these occur with great uniformity during the period when the patient 
begins to show the first effects of maize poisoning. I believe, there- 
fore, that no greater service can be rendered the physicians of the 
South than calling attention to, and insisting on, the importance of 
the clinical manifestations uniformly present to a greater or less 
extent in the earlier stage of this affection—manifestations that 
have been recognized from the first discovery of the malady and 
referred to by various writers down to the present time. 

The symptoms to which I would particularly direct attention 
antedate the more obvious manifestations of the malady, such as 
erythema on the hands and face, denuded tongue, ulcers in the 
mouth, diarrhoea, and the mental phenomena that we are accus- 
tomed to regard as together constituting the symptom complex 
of this disease. Not only do these earlier symptoms precede the 
better known manifestations just referred to, but they usually come 
on years before, in some instances in my own experienc e being 
more or less present for twenty years before the patient finally 
presented the typical characteristics of the disease as usually des- 
cribed. I have no hesitation in going even further than this and 
asserting that not an inconsiderable proportion of pellagrous indi- 
viduals never at any time exhibit the characteristic phenome na 
already referred to, but remain throughout their lives the victims 
of a mild degree of poisoning which manifests itself in symptoms 
that have heretofore been regarded by physicians as being of no 
particular consequence. 

Although this disease under the name of “ Mal de la Rosa” in 
Spain and that of “Pellagra” in Italy was unquestionably known 
to the common people for a considerable period prior to its being 
taken up by medical men, no mention of it appears to have been 
made by any writer until 1735, when the affection was described by 
Caspar Casal. ‘This writer, in the work in which he first discusses 
the affection in question, made mention of the fact that persons 
often showed more or less derangement of health previous to the 
outbreak of the more typical symptoms. At a later time the Italian 
writers, to whom we owe much of our knowledge of this disease, 
likewise without exception have insisted upon certain symptoms 
preceding the outbreak of the more typical clinical phenomena. 
Frapoli, who was first to recognize this affection in Italy, introduced 
the term “commencing pellagra ” in 1771 for the period of the 
malady that precedes the classical outbre: ak, and this writer showed 
very ¢ le early his appreciation of the fact that there are early symptoms 
of the disease that differ markedly from those observed at a later 
time. Four years later Zanetti also indicated quite clearly his 
recognition of the fact that in pellagra there are minor symptoms 
that precede the graver manifestations. ‘This writer says, “those 
in whom the malady is beginning, first complain of a curious unusual 
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lassitude many days, and even many weeks, preceding the eruption, 
as a consequence of which they carry on with difficulty their agri- 
cultural labors.” Gheradini, in 1780, again directed attention 
strongly to the facts already stated, and asserted that this prodromal 
period has a duration of from twenty to thirty days. A few years 
later Strombio and Fanzago, both confirmed the observations of 
the writers already referred to, and strongly insisted that the active 
outbreak of the classical symptoms was preceded by nervous 
manifestations and loss of muscular strength. In 1830, Boismont, 
in summing up these earlier symptoms says “loss of appetite, a 
disgust for food, a heaviness in the stomach, and dryness of the 
mouth arc the signs that announce the approach of danger.” ‘The 
symptoms already referred to, with many others, which by this 
time had been observed by various investigators, were accepted by 
Lussana and Frua in their various papers from 1855 to 1859 as 
being the earlier clinical manifestations of this disease. ‘They 
insist on the frequency of pyrosis and of a burning sensation in 
the stomach. ‘The doctor finds, according to them, “cephalgia, a 
feeling of heat and heaviness in the head, vertigo, a tendency to 
melancholy, a general breakdown and muscular feebleness, con- 
stipation or diarrhoeal stools almost without odor, red tongue with 
its surface smooth or covered with numerous villosities, along 
with furrows running in every direction, oftentimes tremulous, and 
almost always a little swollen.” 

Roussel, whose work on pellagra is a classic and still in many 
partic ‘ulars the most satisfactory in any language, agrees that there 
is a commencing period (pellagra commencante), in which the 
symptoms already referred to may occur, although ‘a very properly 
observes that such phenomena might easily exist as a consequence 
of some other trifling indisposition, and that we could not regard 
them as being pathognomonic in isolated cases. He, however, 
admits, that where pellagra exists endemically, the symptoms 
might be looked upon as being sufficient to establish a diagnosis, 
even in the absence of the skin, digestive, and mental symptoms 
that characterize the malady in its typical form. He also acknow- 
ledges that such manifestations may exceptionally persist for a 
time, and then gradually abate without the more typical symptoms 
ever occurring. ‘lhe writer just referred to takes occasion later 
on in his monumental work on this subject to criticize strongly the 
view of Strombio that there exists a true pellagra without. skin 
manifestations, which is hardly in keeping with the admission just 
made. If it be possible for a man exceptionally to exhibit the begin- 
ning symptoms of this disease and then return to health without 
the more typical phe nomena that characterize it, he might certainly 
do the same thing again, and there is no reason why this may not 
be repeated indefinitely. To this phase of the subject I will return 
later. 
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The more recent writers are somewhat disposed to beg the ques- 
tion as to the earlier manifestations, nor is much said concerning 
pellagra sine pellagra, that is, pellagra without skin lesions. ‘luczek, 
in his epoch-making work on the disease ignores this phase of the 
subject altogether, nor do I find any reference to the matter in 
the work of Procupui. Vales, of Yucatan, who has written by far the 
most complete paper on the subject emanating from an American, 
admits that now and then the disease may occur without the s! in 
symptoms. He says: “the most important anomaly seen in this 
disease are those remarkable cases which Strombio calls “ pellagra 
sine pellagra;” in this case the disease shows clearly all of the 
typical symptoms of the nervous system and the intestinal tract, 
notwithstanding that no erythemaoccurs.” In the still more recent 
work of Marie [ have been unable to find any allusion to this most 
important matter. 

From the foregoing it is seen that among students of this disease 
it is generally accepted as true that there are preceding the outbreak 
of the typical symptoms minor and less characteristic phenomena. 
However, they are by no means a unit as to the occurrence of 
Strombio’s “ pellagra without pellagra;” and it is to this most impor- 
tant matter that I wish now particularly to direct your attention. 

While no one is less disposed to trust to a priori reasoning than 
myself, it seems to me that this is one of the instances, if we accept 
the common view as to the etiology of the malady, in which we 
may safely deduct from analogy certain probabilities that bear 
with great force on this particular question. It is certainly true if 
pellagra be caused from fermented maize that the malady is due 
to the presence of certain toxins that are formed in this cereal, 
and not to living bacteria. Such substances being chemical entities 
and probably of an alkaloidal nature, their action on the body 
might be justly compared to the effects produced on the human 
organisms by similar poisons, with the properties of which we are 
well acquainted. For example, it is well known that a man might 
be given indefinitely very small doses of strychnine without pro- 
ducing any obvious effect. With somewhat larger amounts we 
would begin to observe what we call the physiologic action of the 
drug, and this might again be continued for considerable periods of 
time without producing untoward results. If still larger quantities 
be administered we then begin to see the poisonous effects, the 
patient ultimately dying if this be kept up from the typical symptoms 
that characterize the toxic action of this drug. So, also, might we 
employ for our experiment the alkaloid of belladonna, another 
substance like strychnine, that acts upon the central nervous 
system. Very minute doses of atropine would produce no obvious 
results. Still larger ones would occasion the well-known symptoms 
that characterize the physiologic effect of the medicament, while 
very large amounts of this alkaloid would produce immediate 
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death. It is said that if this drug be given in very moderate doses 
for a long period of time that it impairs the health, destroys ulti- 
mately the mental faculties and in the end produces death. It is 
asserted that the poison employed by Lucrezia Borgia was a com- 
pound, the principal ingredient of which was an extract of bella- 
donna, and it is generally said that her victims died with the symp- 
toms just referred to. ‘The action of atropine, particularly, may 
be compared to that of the toxins that produce pellagra, since in 
both instances alienation and death are the consequence of the 
taking for a long time small doses, and both evidently act primarily 
on the nervous system. 

Presuming then, as we do, that the view is correct that pellagra 
is caused by ptomaines from corn, it could hardly be otherwise than 
that in small doses we would have no appreciable effect, but that in 
larger amounts the patient would suffer a certain deterioration of 
health, while in still greater quantities the full toxic action of these 
substances would be produced, and the patient would be saved 
from a very quick death, only by becoming too ill to eat further of 
the food containing the poison. 

Assuming the conclusions just arrived at to be true, we should be 
able to discover symptoms, however slight, in those who are being 
poisoned with small doses of the substance or substances in question, 
and the earlier stages of the malady should, therefore, have a definite 
symptomatology. But we should not overlook the well-known 
fact, that different persons vary greatly in their capacity to resist 
disease-producing agencies. It may be confidently asserted that 
one individual would show decided ill-effects from a given dose of 
these toxins, while another would remain perfectly normal. We 
have also to consider the matter of acquired immunity, there being 
no reason to doubt that the continuous taking of these poisons in 
small doses would result in the production of a certain degree of 
tolerance in most, if not all persons. ‘The view just expressed, 
however, cannot be stated as absolutely true; there are other facts 
that might be looked upon as pointing in the opposite direction, 
since it seems true that those who have once suffered from a pro- 
nounced form of pellagra are exceedingly susceptible thereafter 
to even a slight degree of poisoning from the toxins concerned. 

Theoretically, then, it would seem highly probable that we should 
have symptoms of slight poisoning in persons taking only a small 
amount of the toxic agents, and I am perfectly confident that closer 
study will demonstrate beyond question the correctness of Strombio’s 
view that one may have pellagra without skin lesions. I have no 
hesitation in going still further and saying that the patient, year 
after year, may suffer from a fairly well-defined series of distur- 
bances without there being an erythema, mental symptoms, or ulcera- 
tive changes in any part of the gastro-intestinal tract. I believe 
that these same patients, if given a sufficient quantity of poison, 


4 


HARRIS: THE DIAGNOSIS OF PELLAGRA 


would probably, in all instances, develop the more pronounced 
symptoms, and I have actually seen an instance where the patient 
had suffered for twenty years before any of the more severe pheno- 
mena appeared. 

In the foregoing it has been assumed, as we appear to have 
every right to do, that pellagra is not produced by a living virus, 
but it might be well to inquire if the clinical picture of the malady 
would likely be different if our conclusions were incorrect. — In 
reply it might confidently be asserted that there would be in all 
probability in this case a progressive clinical picture, with well- 
defined stages, until the final termination in recovery or death. 
‘There is no reason for believing, nor is there analogy for assuming, 
that if it were an infectious process the malady would for years 
uppear at certain seasons with intervening periods of practically 
perfect health. 

Beginning Symptoms. The symptoms that indicate the earlier 
stages of pellagra are partially of a temporary character, lasting a 
few weeks or a month or so, to be followed in the beginning by an 
almost complete return to health. In addition to these there are 
others that, in the course of time, slowly come on and ultimately 
become chronic. 

‘These patients, pretty uniformly, give a history of being well 
in the winter, particularly in the earlier stages of the disease, and 
of having something in the nature of what are commonly called 
“bilious” attacks in the spring, summer, and autumn. ‘The tongue 
is furred, there is more or less obvious indigestion with intestinal 
putrefaction, a feeling of malaise, and considerable mental and 
physical depression. ‘These attacks recur from time to time, and 
gradually the patient reaches a stage, during which there is more 
or less constant indigestion, especially in the spring, summer, and 
autumn. ‘There is frequently a burning sensation and a feeling 
of heaviness in the region of the stomach, accompanied by pyrosis 
in many instances. ‘There is usually fermentation of the food in 
the intestines as indicated by considerable quantities of flatus. 

More Advanced Symptoms. After this has gone on for a number 
of years the patient begins to exhibit in the spring still more pro- 
nounced disturbances. He becomes unaccountably and curiously 
weak with no disposition to engage in any physical labor. ‘The mind 
is also pronouncedly affected, the patient viewing life in a most 
gloomy manner, and he ceases to care for those things that previously 
interested him most. He often has more or less vertigo. As time goes 
on the patient complains of disorders of sensation, particularly a 
curious burning, which is now not confined to the stomach but fre- 
quently occurs in. other parts of the body, notably in the feet and 
legs. IT have been unable to persuade myself as to whether these 
patients really have disorders of the cutaneous nerves of touch, pain, 
and of heat and cold, though it is theoretically highly probable that 
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this is often the case. ‘They do not appear to have disturbances of 
the muscle sense—none of those coming under my observation being 
ataxia. Many patients complain of pains in the abdomen and back ; 
vomiting is not infrequent. The reflexes now show marked exag- 
geration in the majority of instances—less frequently they may be 
diminished, and in occasional cases no change will be found. I do 
not believe it to be possible always to recognize this malady merely 
from the manifestations referred to in the description of the earlier 
stages of the disease, but when they are combined with those later 
mentioned I think a clinician would be justifiable in making a 
diagnosis of pellagra. The history of bad health in the spring, 
summer, and autumn, repeated for a number of years, followed by 
a curious and unaccountable loss of physical strength and mental 
vigor, a gloomy outlook on life, burning sensation in the stomach, 
legs or feet, digestive disturbances and a change in the reflexes 
constitute a clinical condition that, so far as I am aware, could 
be ascribed to no other cause. If, however, we are in doubt, the 
matter is of sufficient gravity to justify us in advising the patient 
to take the precautions that one would naturally suggest if the fact 
of the diagnosis were beyond question. 

I have seen many cases of this kind, all of whom without excep- 
tion have immediate ‘ly improved as soon as they were directed to 
leave off all corn products, and who were given good food, rest 
in bed, and arsenic. ‘The reflexes of such patients still remain 
abnormal, and to none of them has their former strength returned, 
but they are better in every other way, and I believe if they persist 
in taking the proper precautions they will have no return of the 
disease. It is, of course, all but certain that such patients have 
organic lesions in their cords, and that many of the parenchymatous 
cells of the central nervous system have been destroyed, and it is, 
therefore, highly improbable that they will ever regain their muscu- 
lar strength completely, or that the reflexes will return again to 
the normal. 

Below I give the history of three of these cases: 

Case [.—-Mrs. S. , aged forty-six years, a native of Georgia, was first 
seen on January 4, 1909. ‘T he f: amily history was negative. Patient 


had typhoid at nineteen years of age. No other trouble of serious 


character. In recent years has not been a good sleeper. Was 
very energetic up to the beginning of the recent illness. Is a good 
eater. Eats some sweets and fruits daily; also hot breads, often 
with melted butter, potatoes, some so-called breakfast foods, soups, 
tomatoes, condiments, and corn products daily. Eats little meat. 
Coffee once daily; tea rarely. In the spring of 1903 the patient’s 
trouble began with great weakness and some indigestion. In Sep- 
tember she began to improve and by November was entirely well 
again. ‘The following spring the weakness recurred, accompanied 
by indigestion and a good deal of pain in the abdomen. ‘There 
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was considerable mucus in the stools and later in the summer the 
patient had diarrhoea for about a month. Since this time the patient 
has been constipated, but there are frequently more or less pains 
in the abdomen. ‘This condition has persisted to the present time, 
the patient being extraordinarily weak and gloomy. Upon physical 
examination the following notes were made: 

The body is thin and rather pale; tongue is raw at the edges and 
sores at the inside of the lips. ‘Teeth are fair; pulse, 66; respiration, 
18; temperature, 98. Right kidney is somewhat lower than normal. 
Slight tenderness in left inguinal region. Reflexes much exaggerated ; 
sole reflexes absent. Feces normal. Urine, 690 ¢.c in twenty-four 
hours; reaction acid; specific gravity, 1015; no sugar; trace albumin; 
urea, 16.32 gm.; phosphates, 6.63 gm.; chlorides, 11.48 gm.; micro- 
scope shows a few pus cells, but no casts. Under rest and arsenic, 
with abstinance from corn products, patient is now practically well. 

Case II.—Mrs. A., aged fifty-four years, a native of Georgia, 
was first seen April 25, 1909; family history negative. Patient had 
jaundice in 1901, from which she did not recover in about a year. 
Bilious attacks rather frequent. In 1904 had some sort of skin 
eruption on the hands. Patient cannot describe it sufficiently 
accurately to give one an idea as to its probable nature. Now and 
then pimples come on back of the legs and form small scabs. 
Recently the patient has had insomnia; sleeps about seven hours. 
Was very energetic before present trouble began. Was moderate 
sater; eats fruits, sweets, hot breads with butter and gravy, pota- 
toes, so-called breakfast foods, and corn products daily. Patient 
eats little meat. Chews well. No coffee or tea. For many years 
patient has been gradually growing weaker, and now feels a com- 
plete indisposition toward all physical and mental exertion. She 
is gloomy and has lost memory more or less. Complains that 
she cannot think. About two months ago she had a feeling as if a 
band were gripping the left arm, and this sensation extended to the 
whole left side of the body. Not infrequently she has jerking of 
the muscles of the left side. At times has intense back-aches, and 
has recently had something like rheumatism in her fingers. Appe- 
tite poor. She has lost much flesh. Bowels irregular. 

Physical Examination: Patient appears fairly well nourished, 
but is pale. ‘Tongue is coated; teeth have all been extracted. Pulse, 
86; respiration, 18; temperature, 98.4. Hemoglobin, 90. No exam- 
ination was made of the cells. All of the patient’s organs appear to 
be normal. ‘The deep reflexes are greatly exaggerated, especially 
on the left side. Feces, negative. Urine, 1375 c.c. in twenty-four 
hours, acid, specific gravity 1004; no albumin or sugar; urea, 11.60 
gm.; phosphates, 2.75 gm.; chlorides, 12.55 gm. Moderate amount 
of skatol and indican; Ehrlich’s reaction moderate; microscope shows 
nothing unusual. 
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Cask III.—Mrs. G., aged forty-five years, a housewife, was 
seen in consultation with Dr. Wesley ‘Taylor, on September 12, 
1909. It so happened that I had been called in to see this patient 
twenty years before, and remember distinctly that she was suffering 
from a condition, that I at that time, considered gouty. During 
the summer of 1889, she had been in ill health with considerable 
indigestion, and had been confined to her bed on account of general 
weakness for some time previous to my having been called in. As to 
whether or not she had the other manifestations common in early 
pellagra I cannot, at this time, recall, but the symptoms as above 
given were present. Her husband informed me that she has suff- 
ered in the same way, more or less ever since, in the summer. The 
patient was first seen by Dr. ‘Taylor on August 18, 1909. On April 
1, 1909, the patient, while out shopping, was seized with nausea 
accompanied by pain in the limbs, abdomen, and back, continuing 
from the early morning until noon, when she was relieved as sud- 
denly as the symptoms came on. Some time after this she was 
operated on for hemorrhoids, these having been evidently produced 
by constipation. She continued, during the summer, to suffer 
from pains in the back and limbs, and also from nausea, getting 
better and then worse. ‘The patient has passed a considerable 
umount of mucus from the bowels recently. Does not sleep well, 
is wakeful, and dreams much. Is as tired in the morning as when 
she went to bed at night. Considerable pain in the back of the neck 
and in the stomach; also has much dizziness, and hot flashes up 
and down the back. Patient has indigestion, from which she has 
suffered for many years. Has been curiously and unaccountably 
depressed all the summer. All the organs appeared normal on 
examination. ‘lhe deep reflexes were greatly exaggerated. ‘The 
temperature, pulse, and respiration remained normal until the 
patient had been in the hospital about four weeks. After this 
there began to be periods of slight fever with some quickening of 
the pulse and respiration, to be followed by a return to the normal. 
At the end of another week the pulse, respiration and temperature 
would remain throughout the twenty-four hours above the normal, 
and later continued to go up until on the day of death, which was 
on October 1, the temperature was 107; respiration, 54; pulse, 158. 
Simultaneously with the febrile movement there began to appear 
short flurries of diarrhoea, to be followed by a normal condition 
of the bowels for a day or so, with return again to undue frequency. 
The patient’s bowels did not move during the last twenty-four hours 
of life, but in the days preceding, there were several movements 
daily; from the middle of September to the middle of October the 
feces contained a considerable amount of mucus. During the 
entire period of observation the patient complained a great deal 
of pains in the limbs and in the back, often of nausea, and con- 
stantly of being utterly worn out. ‘The week after she was first 
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seen by me, she developed sore mouth, followed by ulceration, and 
likewise an inflammatory condition of the throat, all of which grew 
worse until her death. About the same time it began to be quite 
obvious that her mind was not normal, and she continued to show 
most decided evidences of alienation, which gradually grew worse 
to the end. It is particularly of interest to note that at no time did 
she ever show a skin eruption. We have, then, here a case where 
the patient had been ill for at least twenty years with symptoms 
that might be regarded as pellagrous, later followed by a great and 
inexplicable weakness, pains in the limbs and back, indigestion, 
exaggerated reflexes, and, lastly, by diarrhoea, sore mouth and 
throat, and loss of mentality, without skin eruption at any time. 
If this be not a case of pellagra sine pellagra, | am at a loss what 
to call it. 


VACCINE THERAPY AND A SIMPLIFIED OPSONIC INDEX. 


By A. W. Crane, M.D., 


OF KALAMAZOO, MICHIGAN. 


VaccINaTION began with Jenner and culminated with Wright. 
The therapeutic principle is the same whether we use a live attenu- 
ated virus or a dead unattenuated virus. In either case the purpose 
is to cause the production of specific antibodies in the blood. Such 
is the relation of the smallpox vaccine to the opsonie vaccine. 

But, while the smallpox vaccine was a purely empirical discovery, 
the opsonic vaccine is as purely the product of scientific methods 
—of purposeful experiments and deductions from the accumulated 
data of preceding investigators. In the beginning, vaccination for 
smallpox was made with a virus of unknown composition, uncertain 
purity, and unmeasured dose. But the opsonic vaccine from the 
beginning was of known composition, of certain purity, and of 
measured dose. After smallpox vaccinations, nothing was known 
of what took place within the body excepting the symptoms of the 
patient and the progress of the sore on the skin. After opsonic 
vaccination, the opsonic power of the blood serum and the phago- 
cytic power of the leukocytes may be measured and stated as definite 
indices. 

In vaccination for smallpox we induce immunity by the pro- 
duction of disease. In opsonic vaccination we are enabled to 
induce immunity without the production of disease. Therefore, 
following smallpox vaccination we have a symptomatology, both 
local and systemic, sufficient for medical supervision. But, fol- 
lowing opsonic injections, we have no symptomatology either local 
or systemic depending upon the incubation, growth, distribution, 
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and toxicity of a living virus within the body. Instead, we have 
purely a reaction in the blood and tissues to the chemical substance 
of the bacterial cell. 

This reaction in many cases may be accompanied by redness, 
swelling, and pain about the site of injection, and by chills, head- 
ache, backache, nausea, malaise, and fever. But in some cases the 
reaction may be profound without a symptom local or systemic. 
In any event, after the subsidence of symptoms or after a reaction 
without symptoms we must be guided to the size and time of the 
next injection by the opsonic index— or by guesswork. 

After an opsonic injection the patient may improve, grow worse, 
or remain unchanged. If the patient improves after each injection 
until cured, we may say that guesswork more or less acute and more 
or less aided by experience has been successful. But if the patient, 
after any injection, remains unimproved or grows worse, there is 
no guesswork, however acute or experienced, that can determine 
whether the dose was too small to arouse a reaction or so large as 
to induce a negative phase from which recovery may be doubtful. 
Even in the first supposition, where improvement and cure result, 
we may nevertheless state that laboratory control would have made 
a yet more satisfactory case; because we thus could have determined 
the best time and dose for each injection, rather than have relied 
upon a loose approximation which the patient’s superior powers of 
reaction prevented from resulting in failure. 

There is, however, a strong and increasiag 
of the profession to rely upon the indefinite clinical rather than upon 
the de.inite laboratory control. An examination of the advertising 


tendency on the part 


sheets of our journals, as weil as of the articles, and attention to the 
discussions at society meetings, as well as to the reading of papers, 
furnishes us with some explanations of this anomaly. ‘The esti- 
mation of the opsonic index as devised and practiced by Wright 
and his followers is a complicated, delicate and time-consuming 
procedure. It is no longer true that physicians have neither the 
laboratory facilities nor the training to make these estimations. 
But, on account of the delicacy of the process, even special labora- 
tory workers are liable to wide errors. ‘The method, therefore, so 
beautiful and conclusive as a means of investigation into the prob- 
lems of immunity, becomes often misleading and always expensive 
as a mode of daily practice. At the same time, through the medium 
of advertisements, we learn that great pharmaceutical houses, with 
splendid laboratories and trained workers, are furnishing bacterial 
vaccines in permanent and convenient packages, with directions for 
use, without the bother or expense of estimating the opsonic index. 
Many able practitioners have already committed themselves in 


papers and discussions to the use of such vaccines or to the use of 


autogenous vaccines, guided by clinical symptoms alone, and will 
perhaps continue to defend such practice on the ground that the 
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opsonic index in general has proved fallacious, and that thus only 
‘an vaccines be brought into general use for the benefit of humanity. 

If vaccine therapy is of such value, if the opsonic index is so fal- 
lacious, and if, also, the clinical symptoms are insufficient guides 
to the size and frequency of the bacterial dose, then we have the 
option of improving the clinical picture or improving the opsonic 
index. ‘The clinical picture must be left to nature, but the opsonic 
index, with its promise of precision instead of empiricism, remains 
with us. 

GENERAL OBJECTIONS TO THE Opsonic InpEx. What are the 
objections to the opsonic index? As a method of investigation, in 
the hands of Wright, there is no objection. Wright’s work will 
forever stand as the foundation of opsonic therapy. However, 
it has been urged that opsonins are only one class of protective 
substances in the blood serum and that the opsonic index gives us 
but a single factor of the many which enter into an immunity. It 
also has been stated that patients with lowered opsonic indices have 
nevertheless improved clinically and that patients with high indices 
have progressively failed and died in the face of laboratory evidence 
of improvement. Can these statements be true and yet the opsonic 
index be of value? 

These objections bring us at a bound into one of the most 
complicated problems of pathology—the composition of the blood 
plasma. Blood is like coal-tar; it contains an infinity of substances. 
‘The food supply, the waste and sewage of tissue, internal secretions 
yet unnumbered and specific antibodies for almost any foreign 
substance—this heterogeneous array lay unsuspected for centuries 
in the apparently simple homogeneous straw-colored serum of the 
blood. Doubtless after generations of medical workers for the 
common good have passed away, physiological chemists will still 
continue to isolate and catalogue specific substances in human 
blood. 

At the present time we speak of antitoxins, agglutinins, lysins, 
precipitins, opsonins, albumin-splitting ferments, and in general of 
bactericidal powers of serum. We recognize that nature does not 
rely upon a single type of defense for all bacterial invaders. But 
it is nevertheless plain that the body defence in the presence of 
bacterial invaders consists of two distinct efforts—first, for the pro- 
duction of an antidote for the bacterial poison; and, second, the 
disposal of the living or dead bacterial cell. The first is the pro- 
duction of an antitoxin or a precipitin; the second is accomplished 
by several means, such as, (a) the formation about the invaders of a 
wall which may become calcified or which may remain inflammatory 
with resulting abscess and ultimate drainage; (b) the disintegration 
of the bacterial cell by lysins, agglutinins, or albumin-splitting 
ferments; and (c) the ingestion and digestion of bacterial cells by 
the leukocytes. 
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These processes contribute one to the other. ‘The disintegration 
of the cell body throws into solution the cell toxins which must be 
taken care of by the antitoxins or precipitins, and the fierce phago- 
cytic zeal of the leukocytes causes them to crowd about the bacteria 
in such numbers as to form both the inflammatory wall and the 
pus within. 

It is clear that the opsonic and phagoc; ytic indices tell us nothing 
about antitoxin or precipitin, but it is no less clear that they do tell 
us about any substance which in any degree injures the bacterial cell. 
Wright’s work, amply confirmed, has demonstrated that the power 
of the leukocyte to ingest and destroy bacteria is increased or dimin- 
ished by the presence of substances in the serum which act, not upon 
the leukocytes, but upon the bacteria. ‘The general term opsonin, 
therefore, does not necessarily designate new substances in the serum, 
but would include under one term all those substances which, acting 
upon bacteria in the blood, render them a more easy prey to the 
warrior leukocytes. 

Therefore, when we estimate the opsonic index we estimate the 
power of the blood to destroy the bacterial cell by phagocytosis, and 
excepting in the case of lysins powerful enough to dissolve and thus 
destroy unaided the bacterial cell, we may affirm that in those dis- 
eases where bacterial therapy is successfully employed phagocytosis 
is nature’s method for removing the bodies of bacteria from the 
system. ‘The opsonic index, therefore, is not in principle fallacious. 

Concerning the statement that patients with lowered indices have 
improved clinically, we may infer that toxins were causing the 
symptoms and that the production of antitoxins by the body re- 
sulted in improvement in spite of lowered phagocytosis. Neverthe- 
less, true recovery cannot be said to result unless phagocytosis be 
finally sufficient to rid the body of the bacterial intruders. The 
chronic ‘ ‘typhoid carrier” is an ‘example i in point. 

Similarly, concerning the patient who dies although the index 
has risen, we may infer that certain tissues or organs have been 
overcome by toxins before the increased phagocytosis could remove 
the cause or before antitoxins could be elaborated. If nerve tissue 
and heart muscle have been sufficiently poisoned by bacterial 
products, the complete neutralization of the toxins by antitoxins 
or the complete eradication of the bacteria by phagocytosis will not 
avail to save life. 

‘These facts do not in any way deprive the opsonic index of its 
value, which is to inform us of the rise and fall in the blood of the 
power to destroy the bacterial cell. We are thus enabled to give 
the vaccine injection in the decline of the positive phase and to 
withhold the dose or give a minimum during a negative phase. We 
also may be informed when the defensive processes are at their 
height and when our duty is simply to watch the case and await 
the physiological moment. 
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To re-state the foregoing conclusions in clinical terms we may 
say that after an injection of a vaccine composed of non-living bac- 
terial substance, we obtain in the patient reactions of two kinds 
One reaction is to the chemical poison or toxin of the bacterial sub- 
stance and results in the production of antitoxins. ‘The other 
reaction is to the physical body of the bacterial cell and results in 
the production of opsonins and an increased phagocytosis. While 
both reactions depend upon cellular elements soluble in serum, yet 
opsonins are excited by elements not necessarily toxic. ‘The first 
reaction is measured by clinical observations; the second reaction 
may be measured by the opsonic index. 

Mopiriep Vaccines. We may venture further, and state that by 
the injection of the soluble poisons produced by bacterial growth 
but without the substance of the bacterial cell, we may produce 
an antitoxin reaction without the production of opsonins. Con- 
versely, a vaccine may be prepared which will produce an opsonic 
reaction without the production of antitoxins. ‘This fact, I believe, 
may be shown by the use of split products of the colon germ- 
substance furnished me by Dr. Victor C. Vaughan, of Michigan 
University. 

Vaughan showed that any proteid body—bacterial substance 
as well as egg-white—could be split into two bodies, in vitro, one 
of which was a poison and the other a non-poison. ‘The injection 
of the poisonous half would necessarily give rise to a specific anti- 


toxin or precipitin, but the injection of the non-poisonous half gave 
rise to the production of a proteid splitting ferment or lysin in the 


‘ 


blood which “sensitized” the patient to the colon germ; that is to 
say, colon substance introduced into the circulation after such sensi- 
tization would be rapidly split up by a process indistinguishable 
from a bacteriolysis. 

By using the non-poisonous sensitizing portion of the colon sub- 
stance, in a case of colon infection of the urinary tract, I found that 
the opsonic index was regularly increased, and increased without 
the production of negative phases. Yet, after the injection there 
were no clinical symptoms whatever—nothing at the site of injec- 
tion ‘and nothing systemic. 

It would seem from these observations that proteid splitting fer- 
ments or lysins act as opsonins. Further work may show that what 
seems true of the colon substance may be true of other bacterial sub- 
stances and that the use of the sensitizing portion of the bacterial 
cell will increase the safety and precision of vaccine therapy. ‘There 
is one difficulty, however, in the use of split products. ‘This is the 
necessity of using a stock instead of an autogenous culture. 

RELATION OF Opsonins To Bacrerioiysis. After the colon 
opsonic index had arisen to a certain grade, colon bacilli could no 
longer be found on the stained slides. Repeated attempts demon- 
strated that the bacilliary emulsion, when mixed with the blood 
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of a properly treated patient and incubated for fifteen minutes, 
underwent bacteriolysis. The colon bacillus was the antigen, and 
the fresh blood contained both complement and antibody (anticolon 
amboceptor). ‘The process is In consonance with the Wassermann 
reaction and Ehrlich’s side-chain theory. 

If opsonins and bacteriolysins are separate bodies, then two sepa- 
rate lines of immunity for the same germ may develop simulta- 
neously. But opsonins are not proved to be separate bodies, distinct 
from all other immunizing substances. Apparently in the case of 
colon infections an opsonic immunity may pass into an immunity 
by lysis. Apparently an increased opsonic index, with increased 
phagocytosis, represents a stage of incomplete bacteriolysis. As 
complete bacteriolysis is approximated, the number of germs found 
without and within the leukocytes will rapidly diminish and the 
opsonic index will fall. Finally, when bacteriolysis is complete 
within the fifteen minute interval allowed in opsonic work, the 
opsonic index would stand at zero. But the index of immunity 
would have arisen to its theoretical limit. ‘The fact that no germs 
can then be demonstrated within leukocytes indicates that the union 
between antigen, amboceptor, and complement took place before 
phagocytosis were accomplished and that bacteriolysis, in the case 
of those germs ingested, would then continue within the body of 
the leukocyte. 

‘Therefore the estimation of the opsonic index and _ the detection 
of a bacteriolysis should be brought within the same report. For- 
tunately the opsonic procedure is singularly adapted to the detection 
of bacteriolysis. It is required merely to observe the condition of 
the bacteria on the stained slide prepared for opsonic counting. 
Agglutination instead of bacteriolysis may take place, but the opsonic 
method herein described prevents bacterial clumping. We must 
recognize in these higher levels of immunity the limitations of 
opsonic and phagocytic indices. 

InpirECT AuToGENoUS Vaccinations. ‘The injection of bac- 
teria or their products is not the only way of bringing about inocu- 
lation and immunity. Massage, Swedish movements, Bier’s 
hyperemia, the surgeon’s knife, and the a-rays may, upon occasion, 
bring about the liberation and absorption of various disease pro- 
ducts, which are of necessity autogenous. ‘lhe proper use of the 
x-rays' in tuberculous glands of the neck and in lupus, has been 
shown to increase the opsonic index for the tubercle bacillus. Simi- 


larly, in cases of Staphylococcus acne, the index for that particular 


germ is increased by az-ray applications. ‘The effect is specific. 
The general opsonic powers of blood are not altered. The reaction 


1 See Specific Immunity and X-ray Therapeutics, by A. W. Crane, Amt 
1908, exxxv, 421 
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is found to be directed against the morbific agent within the area 
x-rayed, and no other. 

The advantage of the x-rays lies in the fact that the immunizing 
substances set free are always autogenous and that it may be used 
where the disease-producing agent is not bacterial and is as yet 
unknown. 

‘TECHNICAL OBJECTIONS TO THE Opsonic INDEX. While de- 
fending the principle of the opsonic index, I would advance the 
following objections to the orthodox opsonic technique: 

1. The time necessary to estimate an opsonic index makes it an im- 
possible procedure in private practice. 

2. Loo much blood is required from patients and controls. 

3. A pool of twenty normal sera is unqualifiedly impossible to 
obtain in private practice. It is usually impossible to get even two 
or three sera for controls, excepting from one’s own family, and these 
may not represent the normal. Furthermore, reliance on a pool 
may lead to serious errors, because any little infection may greatly 
alter the index of anyone, so that, strictly considered, each serum of 
the pool should be separately tested, which emphasizes the imprac- 
ticability of the pool. 

4. The power of the leukocyte varies in different individuals. ‘This 
has been proved by Potter and confirmed by us by testing the leuko- 
cytes from different individuals to the same serum. ‘This makes a 
control by pool necessary in every case tested by Wright’s method. 


5. Many leukocytes are destroyed by washing and centrifugating, so 
that the proportions are altered. Leukocytic fragments are very com- 
monly met with on opsonic slides and lead to counting errors of 
unknown proportions. 


2 Wright’s Method of Estimating the Opsonic Index. The blood to be tested is drawn 
from a skin puncture into special bent pipettes. The serum is separated by hanging these 
pipettes on the arm of a centrifuge and rotating. Specimens of blood from twenty healthy 
people (if possible) are similarly treated to obtain sera which are mixed to form the control 
serum, or ‘‘pool.” 

The leukocytes are obtained by allowing 15 or 20 drops of blood from a healthy person 
to fall into a centrifugal tube holding 15 c.c. of an aqueous solution of sodium chloride, 0.85 
per cent., and sodium citrate 1 per cent. This is a wash solution which prevents clotting 
The blood is gently mixed with this solution and centrifugated with care until the corpuscles 
are packed in the bottom of the tube. The supernatant wash solution is then decanted or 
siphoned off, and the corpuscles mixed with an 0.85 per cent. sodium chloride solution and 
again centrifugated. A third washing is thus given to remove the serum completely. 

The top layer of the packed corpuscles (leukocytic cream), rich in leukocytes, is drawn 
into a pipette and removed for use. A standardized suspension of the bacteria in question 
should be at hand. One volume of serum to be tested is mixed with one volume of washed 
corpuscles and one volume of isotonic bacterial suspension. This mixture is taken up by a 
capillary tube which is placed horizontally in a suitable thermostat, where it is kept at 38° C, 
for fifteen minutes. The mixture is then blown out on slides, spread, dried, fixed, stained, 
and counted. 

The pool or control serum is then put through exactly the same procedure and the resulting 
slides stained and counted. 

The average number of bacteria found per leukocyte in the serum of the patient is divided 
by the number of bacteria per leukocyte in the pool serum. The resulting figure is the 
orthodox opsonic index. 
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6. Leukocytes suffer injury from trauma, cold and contact with 
wash solutions in the process of centrifugal washing. ‘The idea 
is commonly conveyed, in papers on opsonic work, that the leu- 
kocyte is a constant and has nothing to do in the process of 
phagocytosis excepting to register the quantity or quality of opsonins 
in the serum. I have been deeply interested in watching the 
leukocytes in the midst of bacterial suspensions on a warm stage 
under the microscope, in order to observe the process of phagocy- 
tosis. ‘The leukocyte is here seen to be an active, not a passive, 
agent. As germs float near, a slender finger or fingers reach out to 
enclose them. Or, again, germs may lie in contact with the cell 
wall and not be taken in. ‘The leukocyte seems to exercise an indi- 
vidual selection and takes in bacteria by voluntary effort only. On 
dried and stained slides these pseudopodia may be seen in plenty 
where a stain is used, such as Ehrlich’s tri-acid stain, which defines 
the cell body. In this way many a germ will be counted as lying 
within the cell which would be missed if the long protoplasmic 
finger were not made visible. ‘This action cannot be due to the 
surface tension effects observed in artificial amoebae, because it varies 
for the same leukocytes in different sera and for different leuko- 
cytes in the same serum. ‘The leukocyte is a living unicellular 
animal whose health and vigor is to be reckoned with hardly less 
than are the properties of the serum. 

EXPERIMENTS IN SIMPLIFICATION. Many difficulties in Wright's 
methods arise from the processes necessary to separate serum from 
corpuscles, and the white cells from the reds. Inasmuch as serum 
and washed corpuscles are re-combined in the same proportions 
approximately in which they exist in the untouched blood, the 
query arises: Why not use the whole blood? We find that Wright, 
Leishman, and others tried the whole blood and rejected it because 
of clotting. A second query arises: Why not, then, use sodium 
oxalate or citrate or leach extract and prevent clotting? We found, 
however, that the use of any of these substances was attended by 
two objections: (1) The white cells agglutinated to a greater or less 
extent. (2) The phagocytic or opsonic power was markedly 
altered. 

We thought that if we could overcome the first, possibly the second 
would prove to be a constant factor of calculable extent. Simple 
dilution was first tried. ‘lo accomplish this, an ordinary leukocyte 
pipette was used, giving a dilution of one volume of blood with nine 
volumes of the germ suspension (in sodium chloride, 0.85 per cent. ; 
sodium citrate, 1.00 per cent.; water, LOO per cent.). This was an 
improvement; plenty of separate phagocytes could be found, but 
some clumping of the leukocytes still occurred. 

The obvious manceuver was to make use of the mixer or glass 
bead within the bulb of the pipette. ‘To do this I filled a bow! with 
water at 38° C., or body heat, and rotated the submerged pipette 
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slowly between my fingers. A slight movement was thus imparted 
to the corpuscles and the agglutination of leukocytes no longer 
occurred. 

The next step was to obtain the factor of phagocytic interference 
due to the citrate or oxalate. We approached this problem by 
seeking to reduce the factor of interference to its lowest terms. 
This is to say, we progressively lessened the per cent. of citrate or 
oxalate in the diluting fluid so as to determine the smallest quantity 
actually necessary to prevent clotting of the blood when rotated in 
the mixing pipette. ‘l’o make a short story shorter, we found that 
so long as the pipette was rotated no citrate or oxalate was required 
to prevent clotting; that a dilution simply with normal salt solution 


fulfilled requirements. Our problem, therefore, of estimating the 
factor of phagocytic interference due to clot-preventing substances 
vanished, because normal salt solution has no factor of phagocytic 
interference. 

The blood is thus received into a neutral isotonic saline solution, 
so that the plasma is, in effect, the “salted plasma” of the physi- 
ologist. Clotting is delayed, not prevented. 

It was a matter of simple experiment to reduce the factor of rotation 
to its lowest terms; that is, to ascertain how little motion serves to 
prevent clotting. ‘To this end I removed the works of a common 
cheap clock and by slight alterations obtained a device by which the 
pipette could be rotated slowly at a constant rate. We found that 
the practicable speed, allowing a safe margin, was to rotate the 
pipette so that it made three revolutions in one minute. ‘This is so 
slow that the pipette must be observed attentively to see that it 
moves. 

A satisfactory degree of dilution is one of blood with nine of the 
germ suspension in normal salt solution. ‘This degree of dilution 
is selected and made a constant, because the leukocyte pipettes in 
the hands of every laboratory worker allow of this dilution. The 
introduction of a special instrument is thus avoided, and, in fact, 
a special pipette could be of no advantage. 

SIMPLIFIED Mrruop. For the purpose of opsonic work, there- 
fore, we may dilute one part whole blood with nine parts germ sus- 
pension in isotonic salt solution in a leukocyte pipette, and rotate it 
at the rate of thrice a minute in a thermostat at 38° C. for fifteen 
minutes; at the end of which time we may make our spreads. ‘The 
spreads, of course, may be stained and counted at any convenient 
time. ‘The whole process is not materially different from a leuko- 
cyte count except for the fifteen minutes in a thermostat. While it 
takes longer to make an opsonic count than a leukocyte count, the 
whole process is not longer that than of making the count for both 
reds and whites, and is shorter than a gastric juice analysis or a 
quantitative urinary. 

‘The leukocytes are distributed throughout the spreads, but are, of 
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course, found most abundantly along the edges of the smears. ‘The 
salt solution does not interfere with the normal action of the serum 
or the normal activities of the leukocytes, and no leukocytes are 
destroyed or injured by the process. 

After blowing out the mixture on slides and spreading, it is desir- 
able at once to wash out the pipette, because with the absence of 
motion the blood mixture may vet clot, and be difficult to remove 
from the pipette. 

Certain bacteria, such as the colon bacilli, favor clotting and 
emphasize the NECESSIE of pertect conditions. By pertect condi- 
tions | mean pure water, pure salt, clean containers, clean dry 
pipettes, proper motion, proper heat, and a quick handling of the 
blood. ‘These points are further emphasized by the wide vatia- 
tions in the “clotting time” of blood from various patients. 

Minor Tecuntgue. Certain points in the technique, while 
simple, are important. ‘The finger tip is the most practicable 
source of blood. After cleaning, it should be punctured with a 
suitable point so as to obtain a full-sized drop without much pres- 
sure. This blood drop should be sufficiently large to fill the pipette 


Fie. 1 Leukocyte pipette filled and ready for clockwork, 


to mark I at the first attempt. If the pipette is filled in instalments 
from several drops, the delay favors clotting before the blood mixture 
is subjected to the rotary motion of the clockwork. ‘The stem of 
the pipette should be filled with the germ suspension and then blood 
drawn in to mark I. The tip of the pipette is wiped clean with a 
strip of plain gauze (never cotton) and enough of the bacterial sus- 
pension drawn into the bulb to fill the pipette to the mark XI. ‘The 
mouthpiece is slipped out of the rubber tubing, the free end of 
which is pushed on to the tip of the pipette, as shown in Fig. 1. 

The rubber tubing is cut of such a length that it must be gently 
stretched in order to reach over both ends of the pipette. The filled 
pipette is then slipped on to the rotating arm of the clockwork as 
in Fig. 2. 

‘The clockwork with the attached pipette should be placed at once 
in a thermostat at 38° C. for fifteen minutes. ‘The time between 
drawing blood into the pipette and placing the clockwork in the 
thermostat should be constant. One minute gives ample time for 
this. Care must be taken not to allow the blood mixture to push 
back into the capillary tube of the pipette as the rubber tubing is 
being adjusted, or the blood mixture in this portion may clot in spite 
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of the clockwork and thus interfere with blowing out the blood mix- 
ture on the slides. When this is found to have occurred, reverse 
the pipette and try to blow the blood out at the larger end, when 
ready to spread the slides. 

When the pipette is removed from the thermostat, the rubber 
tubing is released from one end, a mouthpiece slipped in the free 
end of the tubing, and half the blood mixture blown out into the 
waste basin. A drop is then deposited on a clean warm slide and 
spread in the usual way by drawing the edge of another slide across 
tne drop so as to give a thick even film over the first slide. Two 
slides should be spread and then dried over the flame at a height 
endurable to the fingers. The slides, in the case of the tubercle 
bacilli, may be fixed in methyl alcohol, stained in carbol-fuchsin 
and decolorized as usual, after which they may be counterstained 
by Wright’t stain or Léffler’s alkaline methylene blue. ‘This step 


Clockwork for revolving pipette. 


of spreading and staining takes the same time as spreading and stain- 
ing sputum. The number of germs in each leukocyte may now be 
counted under the microscope. Neutrophiles, transitionals, and 
eosinophiles only are counted. If the number of bacteria in each 
leukocyte is written in a column, with a cipher, to record each 
empty leukocyte, we will have recorded the number of active leuko- 
evtes without further effort. 

In counting, the rule should be to count any clump of two or more 
germs as one, because the ingestion of a clump represents probably 
no greater leukocytic activity than the ingestion of a single germ. 
If a bacillus is partly in, it is counted as ingested, but germs lying 
merely in contact with the cell body should be carefully excluded 
from the count. ‘The error due to germs over or underlying without 
being within cell boundaries, is ineradicable; but fortunately this 
error is a negligible quantity, unless the germ suspension be much 
too thick. 
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BACTERIAL SUSPENSION. Bacteria ditributed in normal salt 
solution for opsonic work must be free or nearly free from clumps. 
This is usually accomplished by grinding the germ-mass with a few 
drops of salt solution in a small agate mortar, then drawing the 
diluted mixture in and out of a pipette, the square cut end of which 
is pressed against the bottom of the mortar; and lastly, centrifu- 
gating to free the suspension from the few remaining clumps. ‘The 
resulting suspension still should be sufficiently dense to allow of 
standardization by dilution. ‘The comparison of the opalescence of 
the germ suspension with an arbitrary standard, such as a mixture 
of barium sulphate in water, as proposed by McFarland, is useful 
as an approximation. ‘lhe method, however, of using the whole 
blood in a mixing pipette allows us to make use of an early sug- 
gestion, which is, to regulate the number of bacteria in the germ 
suspension by the number of red cells in the blood. Any whole- 
blood method presents on each slide a mixture of red cells and the 
bacteria employed. We have, therefore, on every slide a controlling 
means of estimating with reasonable accuracy the density of our 
germ suspension. It may be roughly standardized first by McFar- 
land’s method and then the density may be estimated from the 
stained slides, with due regard to the degree of anemia presented 
by the patient. 

Thus, no slide need be discarded if the suspension is within 
reasonable limits, because, as has been shown, the number of germs 
ingested is directly proportionate to the number in suspension. 
‘Therefore, by counting a single field of an evenly spread slide, we 
may estimate the proportion between germs and red cells and cor- 
rect our count accordingly. This correction is rarely necessary in 
the case of the per cent. of active leukocytes, because unless the sus- 
pension is very thin, this factor suffers variations too slight to be 
considered. 

Unquestionably the most accurate method of standardizing the 
germ emulsion is to count the bacteria on a ‘Thoma-Zeiss hemo- 
cytometer precisely as when standardizing the vaccine for injection. 
Most bacteria do not remain intact in emulsion, and, therefore, 
the emulsion for opsonic estimations must be freshly prepared each 
time. 

PRESERVATION OF [BACTERIAL Suspensions. ‘The tubercle 
bacillus is an exception to this rule. ‘The bacillary body remains 
intact, but tubercle bacilli in normal salt solution after a few days 
begin to agglutinate. ‘The use of distilled water and _ boiling 
greatly lessens the agglutinative processes, so that, adding the 
requisite quantity of salt just before using, enables us to make 
up a standard emulsion of the tubercle bacilli in distilled water, 
which will remain standard for a month or more, particularly if 
used every few days and agitated. 

To store the tubercle emulsion in distilled water, it is convenient 
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to use a piece of glass tubing 10 em. long and 1.5 em. in diameter 
with each end drawn out while hot into a long stem, as in Fig. 3. 
By means of a piece of small rubber tubing and bulb the emulsion 
may be drawn into this receptacle until it is two-thirds full. ‘Then, 
without removing the rubber tubing, the free glass stem tip may 
be sealed in the flame. The rubber tubing may now be removed 
and the glass receptacle stood upright in the sterilizer. After ster- 
ilization the open stem tip may be sealed in the flame. ‘lo use the 
emulsion, shake well, scratch the stem near the tip with a file, break 
off the tip, hold open tip over a small test-tube and heat the body of 


a b 
a, tube of dried salt solution, with or without vaccine; b, storage tube for 


tubercle emulsion 


the emulsion gently with the flame until the required quantity has 
been forced out by heat expansion, after which the tip may again 
be sealed in the flame without re-sterilization being necessary. 

Instead of adding a weighed quantity of salt to each measured 
test-tube of emulsion, it is convenient to make up a quantity of 
isotonic saline, pour from 1 to 3 c.c. into each of fifty or more 
small flat bottom test-tubes, mark with a file the height ot the fluid 
in each tube, place all in sterilizer, evaporate to dryness and plug 
with sterile cotton. When the tubercle emulsion in distilled water 
is flowed into one of these tubes so as to fill it to the file mark, the 
salt already in the tube makes an accurate normal solution without 
trouble or loss of time. (See Fig. 3.) 

As a method of preserving a bacterial emulsion for estimating the 
opsonic index until counted, we evaporated to dryness a bacterial 
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emulsion in normal saline. We hoped that by adding distilled water 
to the file mark, the original emulsion could be restored. ‘he 
method was not successful, because tubercle bacilli became aggluti- 
nated to some extent, and because other species of bacteria were 
more or less disintegrated. 

PRESERVATION OF BacrertaAL Vaccines. ‘This method is ideal, 
however, as a means of preserving bacterial vaccines easily and 
indefinitely without deterioration. ‘The bacterial suspension should 
be made in 0.8 sodium chloride solution and standardized to a 
definite number of bacteria per cubic centimeter. A maximum 
dose should then be poured into each of any desired number of 
small flat bottom test-tubes (Fig. 3). The height of the fluid in 
the tubes should be marked with a file. The tubes should be 
evaporated to dryness at from 50° C. to 60°C., and plugged with 
sterile cotton. Each tube will thus contain a measured dose of non- 
living bacterial substance dried in salt. In this state it will remain 
sterile and unchanged indefinitely. 

To use a tube of dried vaccine, fill to the file mark with sterile 
water. A little agitation wiih a sterile platinum wire gives a sus- 
pension in a few seconds because of the solubility of the salt. This 
suspension may now be drawn intoa sterile syringe and the maximum 
dose or any part thereof injected subcutaneously. We are thus 
enabled to sterilize and preserve autogenous bacterial vaccines in a 
permanent and convenient form without antiseptics of any kind, 
unless common salt be so considered. ‘This method does not apply 
to the preparation of tubercle vaccine. Here the emulsion of the 
ground germ substance is to be preferred. 

DENSITY OF SUSPENSIONS. By the rotary whole blood method, 
using a dilution of 1 in 10, there should be 1 germ to 25 red cells. 
The dilution employed enables us to use this porportion with the 
staphylococci and bacteria in general without finding the cells too 
crowded with bacteria for accurate counting. In the case of 
tubercle bacilli 1 germ to 100 reds makes a satisfactory density. 
The allowed variation in the number of red corpuscles ranges from 
5,000,000 to 3,000,000. If lower than this, the anemia would be 
too evident not to demand a “‘blood count.” ‘Therefore, it is prac- 
tical to allow a proportionate variation in the density of the germ 
suspension without correction. 

Poots AND Contro.is. ‘The factors which relieve us from control 
by a pool serum are: (1) The use of an undisturbed hemic system 
leukocytes and serum of the same individual without separation. 
(2) A technique so simple that it can be repeated without variation 
each time that the opsonic and phagocytic factors are determined. 
(3) A table of human opsonic and phagocytic factors in health, to 
show the normal range for various species of bacteria. (See Table I.) 
(4) An improved notation whereby the opsonic and phagocytic 
factors are directly stated without the use of a divisor. 
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LaBLeE I.—Normal Opsonic Factors. 


Species Staphylococcus 
of | Tubercle bacillus. pyogenes albus or Bacillus viride. Colon bacillus, 
bacteria. aureus. 


of 


per leuko- 


cyte. 
per leuko- 


per leuko- 

leukocytes. 
leukocytes. 
cyte. 


leukocytes 
cyte. 


factors. 
per leuko- 
cyte. 
active 


active 


No. of germs 
Per cent. of 


No. of germs 
No. of germs 
No. of germs 


Opsonie 
Per cent. 
Per cent 


Z 
on 


2 
3 
4 
5 


Average 0.8-1.2 | 55-7! 90-100 2 70-90 


Wright’s method is particularly designed to give only the opsonic 
power of the serum of the patient. The use of an undisturbed hemic 
system, namely, the whole blood, gives us the opsonic power of the 
serum plus the native phagocytic power of the leukocytes. ‘The 
whole blood method, therefore, gives the truer index of an individual 
immunity. ‘That both serum and leukocytes have greater power 
in unseparated blood than after separation and re-combining is 
apparently demonstrated in ‘Table II, where results by the whole 
blood method are compared with results by Wright’s method. It 
will be observed that the resulting figures are nearly parallel not- 
withstanding the fact that in the whole blood method the serum is 
diluted 1 in 20 and in Wright’s method the serum of the same patient 
is diluted only 1 in 3. 
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ny 
Case 
& 9 96 0.88 56 6.02 98 
a 2 92 1.30 70 5.18 96 
Y 00 92 6.00 100 
q 48 100 3.10 95 
— 70 100 1.80 90 
: 34 92 4.50 90 
ib iH 00 100 2.04 90 
40 80 3.48 96 
24 100 2.12 72 
t 1 70 100 
| 40 90 
72 100 
1 08 96 
= 1.46 92 
1 0.80 | 52 
li 1.06 60 
18 1.92 90 
19 0.68 54 
‘al 20 1.24 94 
A 21 0.96 60 
22 1.30 | 75 
23 1.06 70 
24 0.88 60 
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Il.—Comparison of Results. 


Wright’s method. Whole-blood method. 


Germ emuls im 1 in 3. Germ emulsion Germ emulsion, 9 in 10. 
7 rum, 1 in 3. same in each Serum, 1 in 20. 
Leukocytes, 1 in 3. method. Blood cells, 1 in 20. 


Averages. Averages. 


No. of bacteria Per cent. of a teria. No. of bacteria Per cent. of active 


per leukocyte leukocyte per leukocyte. leukocytes. 


Tubercle 
bacillus 


Staphylococcus 90-100 
pyogenes albus 
Colon bacillus 3-5 60-80 


Bacillus viride 4 70-90 


At THE BepsipE. Most of the work will be done in the office, 
where a thermostat is in constant readiness. But no difficulty is 
encountered in preparing, by this method, opsonic slides at the bed- 
side of any patient, after which they may be stained and counted at 
leisure. ‘l'o this end I have constructed the portable thermostat, 
54 x 84x 4 inches, as here shown. ‘This thermostat has a case to 
prevent the radiation of heat, after the fashion of a fireless cooker. 
If 1200 c.c. of hot water at 50° C. is poured into the space between 
the walls of this thermostat it will raise the temperature within to 
38.5° C., or about. In the course of a few minutes it sinks about 
0.5°, when it remains nearly constant for about half an hour. This 
allows us the fifteen minutes’ use which we require. If the physi- 
cian is going to the house of his patient within an hour he may fill 
the walls of the thermostat with water at about 54° C., and have 
everything ready for immediate use at the bedside, the thermostat 
serving as a convenient carrier and warmer for all needed apparatus 
(Fig. 4). 

We have to consider variations in the opsonic factors due to 
difference in virulence of the same germ or to confusion of unrecog- 
nizable species. I am not yet prepared to state what these variations 
amount to, but errors due to the above causes would not apply to 
the rise and fall of the opsonic index in a series of estimations in 
the course of any given case. If, in certain cases where the identi- 
fication of a culture is doubtful, a control is desired, the pool may 
be used in the rotary whole blood method more easily than by the 
usual method of collecting the blood of different persons separate ly, 
centrifugating and mixing the sera. ‘lhe blood pipette is so diy ided 
that we may conveniently use the blood from two normals for the 
pool blood without danger of premature clotting; or, we may run 
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through simultaneously a number of opsonic pipettes, with the 
same clockwork, by having clips on the revolving rod, on which 
two, three, or more pipettes may be slipped. The control bloods 
may then be mixed to form the pool before making a spread. 


4 Small thermostat with heat-retaining case for use at bedside, 


Novation. ‘The prevailing method of recording re- 
sults is open to criticism. ‘The opsonic index is a figure obtained 


by dividing the average number of germs counted per leukocyte by 


the normal number per leukocyte. This presupposes a fixed nor- 
mal (obtained by testing a pool), which can be represented by a 
single figure. Now, as a matter of fact, there is no such a thing as 
a fixed normal represented by a single figure. We cannot say that 
the normal opsonic index for the staphylococcus is 4 any more than 
we can say that the normal pulse is 72. What we can say is that the 
normal staphylococcus index is from 4 to 6, just as we may say that 
the normal pulse is from 60 to 80, or the normal leukocyte count 
from 3000 to 10,000. But, aside from the absurdity of stating the 
normal as a definite figure, the whole method of statement is ob- 
scure and without analogy to any other laboratory or clinical record 

It is obscure because a chart of opsonic indices gives no clue to 
the real factors from which it is derived; namely, the actual bac- 
terial average per leukocyte or the normal figure used as a divisor. 
It is without analogy, because if Wright’s opsonic notation were 
applied in general to clinical work, we would have the specific 
gravity of a 1015 urine recorded as 0.9950+, which would be a 
figure obtained by dividing 1015 by 1020 as a normal. Instead of 
reading the temperature of a patient as 102.5° F., we would be 
confronted by 1.0389+, which would be 102.5°, divided by 98.6° as 
a normal. <A similar arithmetic would protect from uninitiated 
eyes the record of the pulse, respiration, blood-pressure, the grade 
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of a leukocytosis or the hydrochloric acidity of the gastric juice. 


Thus would we draw a mathematical veil over our laboratory 
findings. If this be found objectionable, why then make an_ Isis 
and Osiris of our two opsonic factors ? 

‘The two original opsonic factors referred to are: (1) the number 
of germs per leukocyte, and (2) the number of leukocytes exhibiting 
phagocytosis. The first could fairly retain the term opsonic index, 
and the second has already received the name of phagocytic index. 
But to avoid confusion of terms, it will be best to speak of the 
opsonic factor and the phagocytic factor, leaving the term opsonic 
index to the undisputed use of those who may still prefer the original 
nomenclature. 

After using, since March, 1907, this simplified method of esti- 
mating the opsonic and phagocytic factors, I am prepared to main- 
tain: (a) that it brings the opsonic and phagocytic estimations 
within reasonable time limits as a laboratory procedure in practical 
medicine; (b) that it increases the accuracy of the results, by making 
all factors constants, excepting the blood of the patient; (c) that it 
gives a practical method of correcting on each slide variations in the 
density of the germ emulsion; (d) that it gives on one slide in the 
same count both the opsonic and phagocytic factors of the same 
individual; (¢) that no pool is required; (f) that no physical or 
chemical injury is sustained by either leukocytes or serum; (qg) that 
it may be used with equal facility at office or bedside. If other 
workers can substantiate these results, | believe that the estimation 
of opsonic and phagocytic factors will take its place beside other 
laboratory methods of recognized practicability. 

I have to thank my assistants, Dr. Lloyd Howe and Dr. C. M. 
Spencer for their cheerful and careful work of counting slides and 
otherwise helping me in carrying out this work amid the distraction 
of private practice. 


REVIEWS. 


THe AFTER-TREATMENT OF By Lockuartr 
Mummery, F.R.C.S. (Eng.), B.A., M.B., B.C. (Cantab.), 
Senior Assistant-Surgeon, St. Mark’s Hospital, ete. Third 
edition: pp. 251; 38 illustrations. New York: Wm. Wood 
& Co., 1909. 


In this edition of this excellent little book, alterations have been 
made to the chapters on abdominal surgery, genito-urinary and 
rectal operations, and there has been added an article on the treat- 
ment of cases of general peritonitis, and on the serum and vaccine 
treatment of sepsis. ‘The chapter on shock has been revised and 
brought up to date. An introductory chapter upon the position 
of the patient, thirst, flatulence, bed-sore and postoperative mania, 
is followed by some excellent pages upon the treatment of the wound 
and its complications. ‘The chapter upon shock is perfectly up 
to date, as is to be expected from the eminence of the author in this 
field. In the description of the treatment of vomiting after opera- 
tion several pages are devoted to a variety of drugs and counter- 
irritants, most of which might have been omitted, as frequently 
repeated gastric lavage is more satisfactory than any other treat- 
ment. ‘The remainder of the book is devoted to the description 
of the after-treatment of operations on the abdomen, genito-urinary 
tract, joints, etc., to which is appended a short chapter on rectal 
feeding. 


A TREATISE ON ORTHOPEDIC SuRGERY. By Wurman, M.D., 
Assistant Professor of Orthopedic Surgery in the College of Phy- 
sicians and Surgeons of Columbia University, New York; Associate 
Surgeon to the Hospital for Ruptured and Crippled, ete. Fourth 
edition, revised and enlarged. Pp. 908, with 601 illustrations. 
Philadelphia and New York: Lea & Febiger, 1910. 


THE enlargement of the present edition of Dr. Whitman’s justly) 
popular Treatise on Orthopedic Surgery is greater than is indicated 
by the increase in number of pages from 871 in the third edition 
to 908 in the present, since by rearrangement of display type, para- 
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graphing, etc., considerable space has been gained. The number 
of illustrations has been increased by 47. 

Among the subjects discussed for the first time in the present 
edition, the following have arrested the reviewer's attention: Calot’s 
method of gradual correction of the deformity in Pott’s disease 
by means of plaster jackets; the use of Beck’s bismuth paste in 
sinuses, etc.; vaccines in gonorrhceal arthritis; and Volkmann’s 
ischemic contracture. The sections dealing with “quiet effusion” 
of the knee-joint (classed by some as a vasomotor neurosis), and 
those describing the operative treatment of obstetrical palsy, have 
been enlarged. No mention has been found of formalin-glycerin 
injections in cases of arthritis. 

There is apparent an increased liking on the author’s part. for 
plaster-of-Paris dressings instead of braces. He still advises the 
use of an Esmarch band in all operations on the knee- and ankle- 
joints (excision, arthrectomy, arthrotomy, and arthrodesis). There 
is a glaring typographical error at line 13 of page 400. 

This edition is without doubt an improvement on what was 
already a good work, and assures to the Treatise a continuance 
of that favor with which it has long been received by students and 
practitioners of orthopedic surgery. A. 


‘THE SURGERY OF CHILDHOOD, INCLUDING ORTHOPEDIC SURGERY. 
By De Forest Witiarp, M.D., Professor of Orthopedic Surgery 
in the University of Pennsylvania. Pp. 800; 712 illustrations, 
17 in colors. Philadelphia: J. B. Lippincott Company, 1910. 


Ir is a source of profound regret that the author of this admirable 
treatise should not have lived to appreciate and enjoy the welcome 
it is sure to receive from the profession. ‘The book reflects the 
experience and the accumulated knowledge of a long and industrious 
life. It is comprehensive—almost encyclopedic—but it reveals 
throughout the convictions and judgment that come exclusively 
neither from practice, nor from reading, nor from teaching, but 
from the combination of all three that gives the widest outlook 
on surgical as on other sciences. It cannot be pretended that a 
reviewer who was bent on disagreement or on finding deficiencies 
would be altogether unsuccessful; but, under the circumstances, 
this function may be ignored, in the presence of so very much that 
deserves commendation and so very little that is open to unfavor- 
able criticism. It is certainly true that no one book with which 
we are familiar contains so much information as to the surgical 
conditions of childhood, and none can, on the whole, be more 
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safely followed in practice. If Dr. Agnew were living he would 
be glad to accept the dedication in which Dr, Willard in well-chosen 
words recalled his memory. a: WW. 


DISEASES OF INFANCY AND CHILDHOOD. ‘THEIR DIETETIC, HYGIENIC, 
AND Mepican ‘TREATMENT. By Louis Fiscner, M.D., Attend- 
ing Physician to the Willard Parker and Riverside Hospitals, 
New York City. ‘Third edition; pp. 980; 303 illustrations. 
Philadelphia: F. A. Davis Company, 1910. 


A CAREFUL perusal of Dr. Fischer’s well-known text-book confirms 
the favorable opinion created at its first publication. The present 
volume, according to the preface, has been submitted to a thorough 


revision; from the facts that no increase has been made over the 
original number of pages and that the folios correspond almost 
invariably in the two editions, we must conclude that very little 
could have been found in the earlier edition to call for change. ‘The 
most noticeable additions have been made in the section covering 
the treatment of epidemic cerebrospinal meningitis, which now 
includes the technique of administration of Flexner’s serum.  ‘l’o 
the original very valuable article on Infant Feeding the caloric 
method has been added and a new method for preserving human 
milk is described. In septic diphtheria the intravenous injection 
of antitoxin is now advocated, and for hemophilia the value of 
injections of horse serum is praised and its use after tonsillotomy 
is favored. Short sections on scabies, indicanuria, pyuria, aceto- 
nuria, and diabetes are added to make good earlier omissions, and 
some changes and substitutions in the illustrations complete the 
revision. ‘The book offers a very satisfactory text-book on the sub- 
ject of children’s diseases, and is especially interesting for the 
personal note that echoes the mature judgment and wide clinical 
experience of its distinguished author. We. 


MerpicaL EXAMINATION OF SCHOOLS AND ScHoiars. Edited by 
T. N. Kerynack, M.D., F.R.C.P. (Lond.), Honorary Physician 
to the Mount Vernon Hospital for Consumption and Diseases 
of the Chest, England; with an introduction by Sir Lauper 
Brunton, Bart., M.D., D.Se., LL.D. (Edin.), FR.S. Pp. 434. 
London: P. S. King & Son, 1910. 


To those who may still entertain a doubt as to the importance of, 
and the urgent necessity for, the medical examination of school 
children, this beok, edited by Kelynack, is earnestly recommended. 
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No one can read the book without being impressed by the world- 
wide character of the movement which, within the past decade, has 
brought the vounger students, at least of nearly every civilized 
nation, under some sort of medical supervision. ‘The work consists 
of a collection of thirty-two papers, dealing with every aspect of the 
medical examination of scholars, from the youngest children in the 
primary schools to the more mature inmates of the great English 
public schools and American colleges. ‘The contributors are in 
every instance experts, well qualified from personal experience to 
write with authority upon their respective subjects. 

Fully a third of the book is devoted to a discussion of the various 
problems which confront the educational and health authorities of 
England since the passage of the Educational Act of 1907—an 
epoch-making law which for the first time established compulsory 
systematic medical examination in the public elementary schools. 
However interesting these considerations may prove to Englishmen, 
they furnish but dull reading for the foreigner unfamiliar with 
English systems of education and municipal control. It is evident, 
however, that the editor has been alive to this fact, and, further- 
more, he has appreciated the significance of the assertion made in 
the introductory chapter by Sir Lauder Brunton, that the cause of 
the child is a cosmopolitan one. Consequently, Kelynack has 
enlisted the services of representative men from all the nations 
that are leaders in educational advancement and has had them 
contribute chapters upon the status of the medical examination 
of school children in their respective countries. Moreover, the 
sections dealing with methods of routine medical examination of 
scholars, the examination of the organs of special sense, the dental 
conditions found in school children, and the management of men- 
tally defective children have happily been written upon such broad 
lines, and contain so many valuable suggestions, that they cannot 
fail to prove useful to all, regardless of nationality, who are inter- 
ested in the welfare of children. 

The report upon the medical examination of school children in the 
United States has been furnished by such well-known workers in 
this field as Gulick and Ayers. From their observations it would 
seem that the status of this work in the United States today com- 
pares favorably with that which is being done by other great nations. 
There is occasion for some satisfaction when we learn that nearly 
ten years before the recent English Education Act was passed the 
foue great cities of New York, Chicago, Philadelphia, and Boston 
had adopted systematic methods for the medical inspection of 
schools. ‘The unique problem of physical education in American 
universities is dealt with in an entirely separate chapter by R. ‘Tait 
MeKenzie. 

In spite of the fact that much of the contents of the book applies 
more particularly to conditions in England, the desire of the editor 
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to furnish a work of international scope has been fulfilled. Although 
the book will doubtless appeal more directly to educators and school 
medical officers, it should also prove of ree! interest to all who ade- 
quately appreciate the far-reaching importance that the health of 
the child bears to national development. G. M. P. 


Oxsterrics. By JarpinE, M.D., 
Professor of Midwifery in St. Mungo’s College, Glasgow. ‘Third 
edition; pp. 717; 112 illustrations. New York: William Wood 
& Co., 1910. 


Dr. JARDINE has prepared a book which is extremely interesting 
from several points of view. First of all, it is written in the first 
person singular, or, in other words, it is the expression of his own 
experience and his own judgment as based upon that experience; 
second, it is written in what may be called the conversational style; 
and third, he has included a vast number of illustrative case-histories 
as explanatory or corroborative matter. For each and all of these 
peculiarities he is to be thanked. It is refreshing to the mental 
palate to have the daily obstetrical diet made appetizing by con- 
diments such as these. ‘The verdict of the medical public is attested 
by the fact that this is the third edition since 1903, and while this 
alone is not absolute proof of the worth of this or any other volume, 
it is, at least, strongly presumptive, and in this instance careful 
reading will amply sustain the favorable opinion of the previous 
editions. ‘The whole subject of obstetrics is well covered, and 
the only criticisms concern relatively minor points. For instance, 
more space might well have been allotted to the consideration of 
pyelitis as a complication of pregnancy, particularly with regard 
to the etiological theories and the differential diagnosis. In this 
connection it may be noted that the statement that recurrence in 
the same pregnancy is rare does not accord with the experience 
of many observers. It would have been better, in view of the 
importance of the matter and the casual attention given to it by the 
general practitioner, to have insisted upon the necessity of an internal, 
in addition to the external, examination before labor in all primipare.. 
One of the best parts of the book is the chapter of fifty pages devoted 
to eclampsia. It is a great satisfaction to note the prominence 
awarded to venesection in the consideration of the treatment of 
this grave complication. ‘The author is particularly to be con- 
gratulated in that he is not afraid to bleed even those patient 
who do not present an excessive blood pressure. ‘The Bossi dilator, 
however, should not be mentioned as a means of accouchement 
forcé, as this instrument certainly has no place in the armamentarium 
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of the general practitioner. ‘The method of suture of the uterine 
wound after abdominal Cesarean section leaves room for improve- 
ment. ‘Through-and-through sutures, while unquestionably suc- 
cessful in a large series of cases, do not offer the ideal method here 
any more than in the closure of the abdominal parietes. ‘The 
criticisms just made are all which can be brought forward against 
the subject matter of this book, while on the other hand, the Timits 
of a review prevent any just consideration of its merits. Suffice 
it to say that it is one of the most intere sting and valuable syste matic 
expositions of obstetrics published within recent years. 


A Manuva or Human Empryoiocy. Edited by Franz KErset, 
M.D., and FranKuin P. Matt, M.D. Philadelphia and London: 
J. B. Lippincott Company, 1910. 


In this first volume of the new Manual of Human Embryology, 
edited by Keibel and Mall, and appearing simultaneously in Ger- 
many and America, the editors have been most fortunate in securing 
contributions by the most prominent embryologists in this country, 
Germany, and Austria. ‘The authors of chapters on different sub- 
jects are: Bardeen, of Madison; Evans, of Baltimore; Felix, of 
Zurich; Grosser, of Prague; Keibel, of Freiberg; Frederick ‘T’. 


Lewis, of Boston; Warren H. Lewis, of Baltimore; McMurrich, 
of ‘Toronto; Mall, of Baltimore; Minot, of Boston; Pinkus, of 
Berlin; Florence Sabin, of Baltimore; Streeter, of Ann Arbor; and 
Tandler and Zuckerkandl, of Vienna. 

The introductory chapters on germ cells, fertilization, segmenta- 
tion, young human ova and embryos, the formation of the germ 
layers and gastrulation, and the summary of the development of the 
human embryo are by Keibel, and form a notable contribution to 
our knowledge of these imperfectly known and disputed subjects. 
Unfortunately, the lucidity of many passages in these first chapters 
is greatly impaired either by imperfect translation or by the diffi- 
culty of translating with any “degree of clearness the involved diction 
of the original German. This is particularly noticeable in the fine 
print. A painstaking tabulation and careful description of the 
youngest known human ova is a valuable feature of this part of the 
work, and the illustrations and reproductions of photographs are 
very happily chosen. We could wish particularly that Keibel had 
been more definite in his description of the process of gastrulation 
and the formation of the germ layers and notocord, and that he had 
devoted more space to his descriptions of fertilization and segmenta- 
tion. In the chapter on the development of the egg membranes, the 
placenta, and menstruation by Grosser, the text is 4 concise and 
clear, and the illustrations are a vahiable supplement to the. text. 
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The chapters on the determination of the age of human embryos 
and fetuses, the pathology of the human ovum, and the develop- 
ment of the celom and diaphragm by Mall, form a scholarly, lucid, 
and detailed account of the subject matter. Many of the facts 
brought out by Mall are new, as are a large number of his illustra- 
tions. His chapter on the pathology of the human ovum opens up 
a field of which very little is known, and is perhaps the best state- 
ment of the etiology and fate of abnormal ova and embryos extant. 

The chapters on the development of the skeleton and connective 
tissues, by Bardeen, and the development of the muscular system, 
by Lewis, while clear and lucid, are too elaborate for the use of 
any but those especially interested in embryological or biological 
research. ‘hey form a concise and yet comprehensive resume of the 
development of these systems, and the illustrations are, to a large 
extent, new and original—always a favorable feature in a work of 
this kind. 

If the second volume of the book maintains the standard set in the 
first, the book will rank with those of Minot and Hertwig as one of 
the best books on the subject. No treatise on embryology since 
the works of Minot and Hertwig appeared shows such careful and 
painstaking search of the literature on the subject, or wealth of new 
material in the way of results of original investigation, as does this 
monumental work of Keibel and Mall and their co-elaborators. A 
particularly pleasing feature of the book is the absolute candor with 
which the authors repeatedly admit their inability to explain certain 
phenomena or processes on account of the gener al lack of know ledge 
of the subjects involved. In view of such admissions, and they 
average one or two to the page throughout the book, it seems strange 
that so comparatively few investigators have been attracted to the 
research of a subject so broad, so intensely interesting, and 
replete with virgin opportunity. C, 


LEITFADEN DER EXPERIMENTELLEN By Pri- 
vatdozent Dr. ADALBERT GREGOR, Oberarzt der Psychiatrisch- 
Neurologischen Klinik, Leipzig. Pp. 222. Berlin: S. Karger, 
Karlstrasse, 15, 1910. 


Tuis is an excellent presentation of the present status of experi- 
mental psychopathology. It is in a series of sixteen lectures, de- 
livered in the Leipzig school. It takes up the subject of the path- 
ology of psychological conditions, not in an anatomical but in a 
true mental sense. It is impossible to review this work because it 
encompasses so much, but it is written in such a manner that the 
results of the experiments are compared in the normal and abnormal. 
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Tae HyGienre or INFANCY AND CHILDHOOD. By A. Dinawa. 
ForpYcE, M.D., F.R.C.P. (Edin.), Extra Physician to the Royal 
Hospital for Sick Children, Edinburgh. Pp. 289; New York: 
Wm. Wood & Co.. 1910. 


Dr. Forpycr has made a distinct departure from the time- 
honored methods of discussing the hygiene of early life. In his 
own words, the work “professes to correlate the primary scientific 
facts of medicine as they apply especially to pediatrics.” 

‘This attempt within the limits of a small volume would, a priori, 
necessitate an incomplete presentation, but the author has suc- 
ceeded admirably both in the selection of topics and the avoidance 
of moot points for discussion. 

‘The book is divided into five parts: Part I describes the factors 
involved in nutrition, including metabolism, both normal and path- 
ological. In Part II are considered the problem and clinical aspect 
of heredity. Part LI takes up the factor of environment, and Part 
IV the bacterial factor. Part V concludes with a consideration of 
the factors which vary according to the age-period. From this brief 
synopsis it will be seen that the author has given a broad, compre- 
hensive view of child-welfare rather than a detailed description of 
methods of child-raising. 

Diet is considered mainly from the standpoint of metabolism, 
including also much practical instruction in feeding. ‘The method 
of describing the effects of food according to its component parts 
is in line with modern teaching. ‘The problems of metabolism are 
judiciously presented in that only generally accepted facts are made 
use of. ‘The subjects of heredity and environment receive more 
adequate consideration than is usual in general, as opposed to 
neurological, pediatric literature. ‘he presentation of the bacterio- 
logical factor in health and disease is conservative. None but the 
well recognized and best attested infections are considered. 

The division of Part V into age-periods, each with its effect upon 
the child’s physical and moral welfare, necessitates occasional repe- 
tition, but is well justified. 

For the student of pediatrics, the full bibliography will be of 
value. It may also be permitted to congratulate the author upon 
his very frequent use ot the quotation mark—honor everywhere 
being given to whom it is due. Recognizing the aims of the author 
and the limitations of space, the only criticism which suggests itself 
is that the problem of the nervous or neurotic child receives hardly 
enough consideration. ‘Che book deals with the dangers which 
beset the normal child, and, from that standpoint, discusses the 
factors which tend to produce an unstable nervous system. Such 
@ large proportion ot children at the present day are neurotic almost 
from birth that their management deserves special consideration in 
any work laid down within the general outlines of the present volume. 


141, no. 5.—may, 1911. 25 


750 REVIEWS 


Since the author’s experiences probably do not include many with 
the Puer et Puera Americana, the neurotic problem may not have 
impressed itself so strongly upon him as upon his American con- 
freres, 

In conclusion, it may be said that the special value of the book lies 
in its stimulus to the consideration and study of the larger factors 
involved in the child’s development. J.C. G. 


Hypnotism. By H. E. Winerietp, M.A., M.D., B.C., Cantab., 
Consulting Physician Royal Hants County Hospital, formerly 
Demonstrator of Physiology in Cambridge University. Pp. 175. 
New York: William Wood & Co., 1910. 


‘Tats small book is intended for those who know nothing of hyp- 
notism, and is therefore very elementary. It is questionable whether 
there is really need at the present time for a work on this subject, 
because hynotism has become largely into disrepute as a method of 
treatment. Again, elementary works upon this subject do more 
harm than good because hypnotism, if it is employed at all, should 
be used by men who are trained in such work and such men need 
no elementary books. ‘The subject itself is well handled. ‘The 


author is very conservative, but here and there creep in statements 
of cures of certain diseases by hypnosis which to the average prac- 
titioner who handles such cases seem somewhat remarkable. 


W. 


Diz Paratysis Aqairans. Dr. Kurt MENDEL, Nervenarzt in 
Berlin. Pp. 106. Berlin: S. Karger, 1911. 


Tuis is an excellent review of our present knowledge of paralysis 
agitans, ‘The author has carefully compiled the literature and 
discusses the clinical and pathological symptoms. He comes to 
no new conclusion. In discussing the etiology of the disease he 
states that the cause is not known, but that it is probably the result 
of a disease of the motor columns resulting from an arterial basis. 
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The Globulin Content of Luetic Sera.—R. Mutter and W. R. 
Hovucr (Wiener klin. Woch., 1911, xxiv, 167) have repeated Winter- 
nitz’s work on the globulin content of luetic sera. The sera were con- 
trolled by Wassermann reactions. Two hours after obtaining the blood 
from a vein in the arm it is centrifugalized till the serum is clear. 
The latter is divided into two portions. To the one there is added one 
part of a saturated aqueous solution of ammonia sulphate to two parts 
of serum, to precipitate the euglobulin; to the other an equal volume 
of saturated ammonium sulphate is added to throw out of solution the 
total globulins. The amount of protein is estimated by centrifugaliza- 
tion in graduated tubes, noting the bulk of the precipitate. Muller 
and Hough report observations on 58 sera, 29 of which were luetic, the 
remainder non-luetic controls. In the luetic sera the euglobulin 
amounted to 42.5 parts (calculated for 10 ¢.c.); in the controls, 28.8. 
Total globulin showed less variation, 94 in luetie sera, 84.7 in the 
controls. Constant results were not obtained, wide variations being 
noted. 


Transmission of Antipyrin Idiosyncrasy to Guinea-pigs. KLavs- 
NER (Miinch. med. Woch., 1911, lviii, 138) has successfully repeated 
Bruck’s experiments. A patient with neurasthenia, male, aged twenty- 
nine years, came under Klausner’s care; since childhood he had shown 
an idiosyncrasy for antipyrin, manifested by marked erythema and 
oedema of the skin and formication, especially of the skin of the head. 
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Blood serum obtained from this patient was injected, in 5 c.c. amounts; 
into each of three guinea-pigs (Nos. 1, 2, 3). A fourth guinea-pig 
received a like quantity of serum from a normal individual, and a fifth 
received no serum. ‘Twenty-four hours later 0.3 gram of antipyrin was 
given to the guinea-pigs subcutaneously. In the course of an hour 
the first animal was attacked with clonic-tonic spasms, and died in a 
few hours. The second animal succumbed with similar symptoms. 
The controls, animals 4 and 5, showed no ill effects from the drug. 
Kight days after injecting the serum, guinea-pig No. 3 and two new 
controls were each given 0.3 gram of antipyrin subcutaneously. The 
controls were unaffected. The reaction in animal No. 3 was extreme; 
clonic-tonic spasms began during the injection of the antipyrin. There 
was not, however, as in the first two animals, a fatal issue, the animal 
having recovered fairly in twelve hours. The reaction is very similar 
io, if not identical with, the anaphylaxis reaction. 


Myeloid Chloroma. —E. and L. (Deutsche med. 
Woceh., 1911, xxxvii, 155) report a case of chronic myeloid leukemia 
which had been under their observation since 1907. Before death 
unusual manifestations of chloroma were noted and confirmed at 
autopsy. They summarize their findings as follows: (1). The records 
of this case show that chronic myeloid leukemia may change into 
chloroma. Previously, myeloid chloroma has been observed only in 
association with acute leukemias. (2) The development of chloroma 
from a preéxistent chronic myeloid leukemia bears witness to the 
close relationship between the two disease processes. (3) The develop- 
ment of an acute chloromatous condition may be without effect upon 
the blood picture of a preéxistent chronic leukemia. (4) It is possible 
that the green color of the infiltrations is intimately associated with 
the rapid proliferation of unripe marrow cells (myeloblasts), though this 
remains to be proved. (5) It is furthermore possible, Paulicek and 
Wutscher say, that radiotherapy in some way was responsible for the 
development of the chloromatous process. 


Familial Diabetes Mellitus. —Tu. Lancaker (Deutsche med. Woch., 
1911, xxxvii, 217) reports a remarkable diabetic family of children. 
The parents, Swedes, aged about fifty years, had emigrated to Norway, 
where all of their children were born. Each of the parents was in good 
physical condition, had no glycosuria, and denied luetic infection. 
Their respective family histories were good and were negative for dia- 
betes. Of their eight children, five died between the ages of four and 
eleven years of diabetes mellitus. Langaker attended three of the 
fatal cases. Their first child died in 1889, aged twenty months, from 
diphtheria. In 1897, their four-year-old son became ill with diabetes 
mellitus. He was admitted to hospital, where the diagnosis was made, 
and died after a few months’ illness. Except for whooping cough and 
measles, he had been healthy previous to the onset of diabetes. Autopsy 
revealed no adequate lesion; the pancreas showed little change. — In 
1899 a second son, aged four years, died of diabetes mellitus. He had 
had “inflammation of the brain” when one year old. No autopsy was 
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permitted. The same year a daughter, aged eleven years, began to 
manifest the usual symptoms of diabetes mellitus. Ten months later she 
died in diabetic coma (no autopsy). She had had pertussis at the age 
of two years, and chickenpox shortly before the onset of diabetes. In 
1901 a daughter, aged four years, developed all the symptoms of diabetes 
shortly after recovery from measles, and died in coma in June of the 
same year. A son, aged seven years, had had diphtheria at the age of 
five. Langaker was called to see him in September, 1906, and found 
the child in diabetic coma (glycosuria, acetonuria); he died a few days 
later. Autopsy revealed diffuse degenerative changes in the glandular 
cells of the pancreas, including the islands of Langerhans. At present 
two healthy children remain, aged seven and five years. 


The Action of Salvarsan in Malaria.—J. Iversen and M. Tuscuin- 
SKI (Deutsche med. Woch., 1911, xxxvii, 107) have used salvarsan in 61 
acute malarial infections, of which, 24 were tertian, 3 quartan, 29 
estivo-autumnal, 2 mixed tertian and estivo-autumnal, 1 mixed quartan 
and estivo-autumnal, and in 2 no parasites were demonstrable. In 
general their results coincide with those of other observers. They report 
that: (1) Salvarsan, given once intravenously in 0.5 gram dose, 
exhibits a specific action on all species of malarial plasmodia. (2) 
In tertian fever the parasites disappear from the blood usually after 
twelve to forty-eight hours, and the paroxysms cease. How permanent 
the result is, remains to be seen. It is advised to combine intramus- 
cular with intravenous injection. (3) In quartan fever the benefit 
from salvarsan is transient, even with a dose of 0.8 gram. (4) Doses 
of 0.5 to 0.8 gram free the blood of estivo-autumnal parasites only 
temporarily. (5). Crescents do not disappear from the blood, but 
they occasionally show change in form and staining reaction for a 
short time following the injection. (6) In certain cases of estivo- 
autumnal fever, after a temporary disappearance of the ring forms, 
with lowering of the body temperature, the patient seemed actually 
worse and the blood was swarming with ring forms and crescents. 


The Albumin Reaction in the Sputum.—M. Ganvz and R. Hertz 
(Berlin klin. Woch., 1911, xlviii, 285) emphasize the value of testing 
the sputum for albumin, a procedure which has been found useful by 
a number of observers, notably Bezangon and de Jong, Roger, and 
Wanner. Method: A mixture of sputum, 10 c.c., distilled water, 10 c.c.; 
30 per cent. acetic acid, 2 ¢.c., is stirred thoroughly with a glass rod 
till the sputum is broken up into fine particles. It is then filtered. 
The filtrate is usually clear, occasionally slightly opalescent, and gen- 
erally is colorless, at times yellowish. The filtrate is boiled. If the 
fluid is not too acid, a precipitate of albumin appears. If the acidity 
is too high—and this is often the case—alkali is carefully added drop 
by drop and the precipitate then comes down. Occasionally, as Wanner 
has shown, the addition of a few cubic centimeters of concentrated 
sodium chloride solution makes the reaction sharper. Gantz and Hertz 
consider the albumin reaction of great value, since it is practically 
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pathognomonic of inflammation or cedema of the lungs. In pure 
bronchial catarrh the test is always negative. In pulmonary tubercu- 
losis (except probably fibroid phthisis) the reaction is positive, even 
in the early stages. The albumin test may be positive before bacilli 
appear in the sputum, and with suggestive signs or symptoms may 
clinch the diagnosis. In pneumonia and pulmonary infarct the test 
is always positive, likewise in oedema of the lungs, even of slight degree. 


An Investigation into the Pathological Physiology of a Case of 
Clinically Cured Cirrhosis of the Liver.—While there are several 
cases of clinically-cured cirrhosis, necropsy has always shown defi- 
nite lesions, which are of comparatively small importance if the 
liver functionates properly. Risprere and Parar (Société Médical: 
des Hépitaux) studied a man, aged sixty-six years, with a _pro- 
nounced alcoholic history, who had cirrhosis and had been tapped 
forty-seven times up to 1907; in 1910 he came back to the hospital, 
apparently cured. ‘There was no ascites, digestive or urinary disturb- 
ance; no collateral circulation visible; slight hemorrhoids. He had no 
alimentary glycosuria subsequent to taking 150 grants of levulose, but 
the excretion of methylene blue was prolonged and intermittent. 
There was no diuresis, following large amounts of water, and the excre- 
tion of chlorides was much delayed. There were no urobilin or bile 
pigments in the urine. It is thus apparent that there is a certain degree 
of portal hypertension, and that the liver cells are definitely damaged. 
Chauffard and Castaigne are led to attribute great importance to the 
excretion of methylene blue as a functional test for liver sufficiency. 
The alimentary glycosuria test is, on the contrary, so full of uncertain- 
ties as to not be reliable at all. These tests show that the hepatic cells 
are damaged, and while the patient is clinically cured, he must be 
maintained upon a rigid régime to prevent a relapse. An interesting 
point is that, clinically, this was a case of atrophic cirrhosis, and most 
of the apparent cures have been in cases of large livers. This cure 
must be laid to the rigid diet of milk and the associated absolute repose. 


Treatment of Addisonian Anemia with Salvarsan.—Byron Brom- 
WELL (Brit. Med. Jour., 1911, i, 547) reports two cases of the so-called 
pernicious or Addisonian anemia treated with ‘ 606;” after noting the 
fact that those cases do best which take large doses of Fowler’s solution 
and are in the early stages, he shows that one was taking 36 and the 
other 27 drops of Fowler’s per diem. After two months of treatment 
in one case and one month in the other, the Fowler’s solution was stopped 
and four doses of ‘‘ 606” (each dose 2 to 3 grams) administered to each 
patient at approximately two weeks intervals. While in the Fowler's 
solution treatment there had been slight improvement, the change 
after “606” was marked. The hemoglobin, which had increased from 
30 to 50 per cent. under Fowler’s, now rose to 78 and 8S; the subjective 
side was much improved too, The ‘ 606” was administered intramus- 
cularly. 
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Complement Fixation in Leprosy with Leprous Antigen.—R. 
BIEHLER and J. ELIasBerG (Deutsche med. Woch., 1911, xxxiv, 304) 
have made studies in completement fixation in leprosy which appear 
to be of great interest because of the specificity of the reaction. The 
method of preparing the antigen, which is the important step, is as 
follows: Fresh lepromes are allowed to autolyze two or three days in a 
closed vessel at room temperature. The material is then rubbed up 
with 2 per cent. antiformin solution and placed in a shaker for twenty- 
four hours. The suspension is now centrifugalized, the supernatant 
fluid carefully pipetted off and neutralized with 0.1 per cent. normal 
sulphuric acid. ‘The fluid must be exactly neutral in reaction and is 
ready for immediate use. The mode of procedure for carrying on the 
reaction is then given. Sera from 18 cases of leprosy were examined. 
Of these, 8 were lepra tuberosa, the remaining 10 being lepra nervorum. 
Antigen such as that described above gave uniform positive results 
with leprous sera, and only with leprous sera. Luetic sera were negative 
when tested with this antigen. Biehler and Eliasberg find that sera 
from Jepra tuberosa find complement more markedly than those from 
lepra nervorum. 

Eosinophilic Intestinal Crises in Sucklings.—L. LANGsTEIN (Miinch. 
med. Woch., 1911, lviii, 623) has previously called attention to the 
passage of stools consisting largely of mucus and containing many 
eosinophilic leukocytes in the so-called exudative diathesis of infants. 
He has had opportunity to observe additional cases since his former 
report. The mucoid stools, rich in eosinophilic cells, appear in crises 


which may pass off, with little or no change having been made in the 
baby’s diet. Langstein suggests that the eosinophilic intestinal crises 
which he has observed may be a kind of “intestinal asthma” (Striim- 
pell) of the suckling. There are no severe general symptoms. Eleva- 
tion in temperature and change in weight, which would scarcely be 
lacking in an infectious process, have been conspicuous by their absence. 


The Diminished Resistance of Diabetics to Infection.—E. HANDMANN 
Deutsches Archiv f. klin. Med., 1911, cii, 1) has investigated the cause 
of the lowered resistance of diabetics to infections. In the main, he 
considers, there are two possibilities—one that the lowered resistance 
is humoral, the other, that it is purely cellular. It is with the former 
that Handmann has busied himself. As a result of numerous experi- 
ments, he has arrived at the following conclusions: (1) Blood containing 
large quantities of glucose (0.5 to 1 per cent.) is no better medium for 
the growth of staphylococcus than normal blood. (2) The addition of 
grape sugar to blood does not lessen its bactericidal power for the staphy- 
lococcus, providing the concentration of the glucose be kept within 
the limits met with in diabetic blood. (3) Similar addition causes no 
diminution in the normal opsonins of the serum against staphylococcus. 
1) The diminished resistance of many diabetics to infections is not, 
therefore, attributable exclusively, nor even chiefly, to a decrease of the 
hactericidal properties of the blood or body fluids, but in all probability 
is to be sought in cellular changes. 
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The Specific Effect of Salvarsan in Frambesia.—R. P. Strona 
(Miinch. med. Woch., 1911, \viii, 398) does not go into the identity 
or dissimilarity of framboesia and lues in any detail, but says that the 
majority of writers at the present time consider the two diseases dis- 
tinct. Certainly the great resistance of the spirocheta pertenuis to 
therapeutic measures is more marked than that usually met with in 
spirocheta pallida. Mercury and arsenic have proved almost useless 
in the treatment of framboesia, iodides alone being useful, but not always 
reliable. In short, the treatment of framboesia has been extremely 
unsatisfactory and discouraging. Strong has investigated the action 
of salvarsan in framboesia, and finds that it acts as a specific. He has 
relied mostly on the intragluteal injections of the drug, though a few 
patients have received it intravenously. The dose was 0.5 to 0.7 gram. 
The writer has treated 30 cases, and in each there was rapid and striking 
improvement. The ulcerative lesions, which had been most resistant, 
healed promptly, and there have been no relapses, though it is now 
six months since the last patient was treated. The action of salvarsan 
on the spirocheta pertenuis is therefore specific. 


Herpes Zoster and Renal Colic.—A. Birrorr (Deutsche med. Woch., 
1911, xxxvii, 290) has been interested in the study of Head’s cutaneous 
zones, and in this connection has had a remarkable case of renal colic. 
It has been repeatedly observed, in connection with painful diseases 
of the internal organs that hyperalgesia of the skin, or even herpes 
zoster, may appear over the cutaneous zone of Head corresponding to 
the viscus affected. In Bittorf’s case of right hydronephrosis with renal 


colic, a herpes zoster developed in the distribution of the eleventh 
dorsal segment. (On the other hand, herpes zoster in this region may 
be associated with pain exactly similar to that observed in renal colic 
and with marked diminution in, and consequent extremely high color 
of, the urine, symptoms which have led to an erroneous diagnosis. Such 
a case was reported several years ago from the clinic of Dieulafoy. 
(W. S. T.) 

Absence of Complement in the Blood of Lepers.—J. ELIAsBERG 
(Deutsche med. Woch., 1911, xxxvii, 302) was the first to note that 
the serum of lepers is often capable of fixing complement. The cause 
was not, at first, apparent. The present studies of the writer show, 
however, that leprous sera are devoid of complement, while possessing 
antibodies. A somewhat similar state of affairs has been observed in 
certain syphilitic conditions. In lepers, then, Eliasberg finds that the 
blood serum contains no complement, but that free amboceptor 
and antigen are present. Likewise, complement may be lacking in 
the serum of general paretics, though here amboceptor is again present, 
and probably antigen, since the latter is demonstrable in the cerebro- 
spinal fluid. It seems probable to Eliasberg that the absence of com- 
plement, together with the presence of amboceptor and antigen in the 
blood of lepers and of progressive paralytics, furnishes the explanation 
of the incurability of these diseases. 
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Diverticula of the Lower Bowel: Their Development and Relation- 
ship to Carcinoma.—Wiison (Annals of Surgery, 1911, liii, 223) says 
that up to the present time 15 cases of diverticula of the lower bowel 
(1 of the cecum, 12 of the sigmoid, and 2 of the rectum) have been 
operated on at the Mayo clinic, St. Mary’s Hospital. Four of these have 
proved to be carcinoma apparently arising from diverticula. Of the 
15 cases, 9 were males and 6 females. The oldest patient was aged 
seventy-two years, and the youngest aged forty-one years, with an 
average of fifty-five years. They were all, therefore, in the cancer 
period. It is also worthy of note that no clinical case of diverticulitis has 
been found except in adults. Three of the 15 cases were cases of peri- 
diverticulitis. In these the inflammation did not involve the mucosa. 
Its presence in the peridiverticular fat was apparently due to leakage 
through the thin-walled diverticula—a condition similar to that found 
in old umbilical hernias. Their symptoms were those of peritonitis 
or obstruction from pressure. In 4 cases carcinoma had developed in 
the diverticula, probably from epithelium segregated by chronic 
inflammation. 


The Causes of Colon Bacillus Infection of the Urinary Passages. 
FRANKE (Mitt. a. d. Grenzgeb. d. Med. u. Chir., 1911, xxii, 542) says that 
all authorities are agreed that infection of the urine is, in the great 
majority of cases, due to the colon bacillus. Franke investigated the 
cases in which urinary infection occurs independently of the passage 
of instruments into the bladder, and he performed experiments upon 
dogs. He concluded that there exists a lymphatic connection from the’ 
ascending colon, cecum, and appendix, to the right kidney. Whether 
such an association exists between the corresponding portion of the 
colon and the left kidney is open to question. Undoubtedly the 
lymphatics of the descending mesocolon run in front of the left kidney 
and make an anastomosis here probable. The more frequent occur- 
rence of pyelitis on the right than on the left side, may be explained 
partly by this lymphatic relation. Bacteria pass easily from the intes- 
tine into the lymph vessels when there is slight disturbance of the 
intestinal function. When the bladder is found infected and the kid- 
neys free, the infection may still have found entrance by way of the 


kidney. 
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On the Coincidence of Volvulus and Real or Simulated Strangulated 
Hernia. —MILver (Annals of Surgery, 1911, liii, 232) says that volvulus 
may produce in a hernia signs and symptoms which accurately simulate 
hernial strangulation; or it may be associated with actual strangulated 
hernia. In either case it may escape recognition; it is probably con- 
tributing heavily to the mortality of strangulated hernia. The diagnosis 
before operation is exceedingly difficult; there are, however, certain 
very suggestive features, viz., advanced age, the presence of a hernia 
for many years, shock out of proportion to the signs about the rupture, 
and marked abdominal pain and tenderness with occasionally a palpable 
mass. The diagnosis at operation depends upon careful observation, 
there being certain signs which are pathognomonic; an operation 
undertaken for strangulated hernia must demonstrate absolutely the 
strangulation. Volvulus proximal to actual strangulated hernia appar- 
ently offers no sure means of diagnosis other than routine abdominal 
exploration—a procedure which is manifestly not to be recommended. 

Further Observations Concerning the Value and Importance of 
Leukocytosis and the Neutrophile Blood Picture in Appendicitis. 
Kouu (Mitt. a. d. Grenzgeb. d. Med. u. Chir., 1911, xxii, 542) says that 
for the determination of the neutrophile blood picture it suffices for 
practical purposes to take account only of the mononeuclears, and to 
represent them in the form of a curve. The leukocyte counts should 
be followed in a similar manner. The leukocytes should be counted 
in every case of acute appendicitis, whether operation is done or not. 
It is only the total blood picture that is of value, but this is of at least 
as much value as the temperature and pulse curve. When the latter 
do not agree with the remaining clinical symptoms the blood picture 
will decide the question. In general the blood picture is an expression 
of the virulence of the infection, while the leukocytosis corresponds to 
the degree of peritoneal irritation and the capacity of the individual 
for reaction. Increased leukocytosis with a normal or nearly normal 
blood picture gives a good prognosis. The higher the blood picture 
mounts, the more severe the infection and the more serious the prog- 
nosis. If the leukocytosis is increased, it is a favorable sign (good 
resistance), while a low leukocytosis with a high blood picture is always 
a serious sign. A simultaneous moderate increase of the curves is a 
favorable sign, as is an increase of one or the other curves or an inter- 
section of the curves. The most unfavorable cases are those of peri- 
tonitis, with a very high blood picture curve and a normal or subnormal 
leukocytosis. If after operation the blood picture curve is low and the 
leukocytosis high, the tendency is to improvement, the organism gain- 
ing the upper hand in the fight against the infection. One observes 
at times, after an operation, a high mounting of the blood pictures, 
possibly with a sinking of the leukocytosis and soon after a return of 
the curve to the normal. This postoperative rise, probably due to a 
stirring up of an encapsulated focus of inflammation, does not affect 
the prognosis. A slow, steady rise of the blood picture, probably after 
a brief decrease, is a very serious sign, since it indicates an advance of 
the infection. Abscesses (primary and secondary) are indicated by in- 
crease of the leukocytosis, while the temperature and pulse at times may 
be normal, If the leukocytosis is low before the opening of the abscess, 
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it.indicates an encapsulation of the abscess. With the increase of the 
leukocytosis the blood picture usually increases, according to the grade 
of the infection. One should refrain from early operation only in 
such cases as give mild clinical symptoms, especially a slight local 
tenderness and a normal or slightly increased blood picture and leu- 
kocytosis. If, however, this is a recurrent attack, immediate operation 
should be done. If the clinical symptoms are mild and the leukocy- 
tosis high, operation should be done. A low leukocytosis and a normal 
blood picture do not contraindicate operation when the clinical symp- 
toms are severe, especially if there is marked local tenderness. In these 
cases there is usually a retrocecal inflammation, often extraperitoneal 
and limited to the appendiceal region. 


A Contribution to the Appendicitis Question Based upon the Opera- 
tions Performed in the Gottingen Clinic in the Last Fourteen Years. 
FromME (Deut. Zschr. f. Chir., 1911, eviii, 429) says that during this 
period 647 patients with appendicitis were treated, 390 men and 247 
women. Of these, 46 men and 13 women died; the men suffering more 
frequently from the severe forms of the disease. Fromme believes that 
the best method of treatment of acute appendicitis is early operation. 
It should be recommended in every case in which the symptoms are 
at all acute, since a positive prognosis is not possible at the present 
time and only by early operation can the severe forms of the disease, 
especially abscess and peritonitis, be avoided. In the intermediate 
stage, say from the third to the fifth day, operation should be delayed 
until a distinct abscess is formed or the interval stage has developed. 
This will decrease the number of cases in which operation becomes im- 
perative to save life, and in such cases as diffuse peritonitis the appendix 
should be removed. In opening an abscess in the late stages it is not 
necessary to remove the appendix, but it is sufficient to make a small 
incision to evacuate pus. By suturing the abdominal wall down to 
and around the drainable tube and gauze a hernia will almost certainly 
be avoided. Abscess operations need not be delayed until the interval, 
but should be done during the early symptoms, in the first days. Cases 
without abscess recur frequently, and should be operated on in the 
interval. The interval operation should be performed after mild 
attacks as soon as the symptoms disappear; after severe attacks, in 
from four to six weeks. Peritonitis should always be operated on and 
the appendix removed. The abdominal incision should be sutured 
around the drainage tube and gauze. The irrigation methods of treat- 
ment, where there is a free exudate, denote an advance over the earlier 
methods. 


Opening up a New Pathway for the Return Circulation in Obstructive 
Changes in the Abdomen and Lower Extremities.—Lanz (Deut. Zschr. f. 
Chir., 1911, xxxviii, 153) says that he has performed Talma’s operation 
for an obstructed portal circulation in 4 cases, with good results in 2, 
while in the other 2 they were completely negative. He reports the 
case of a man, aged sixty-nine years, who was admitted to the clinic 
with a diagnosis of hepatic cirrhosis, which was based upon the presence 
of marked ascites and a history of alcoholism. An examination of the 
liver was prevented by the enormous distention and filling of the abdo- 
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men. There was no oedema. The urine was normal and the lungs were 
free. The absence of dilated veins under the skin of the abdomen was 
striking, and in view of the age of the patient a clinical diagnosis of 
peritonitis carcinomatosis was made, although neither a tumor nor 
intestinal obstruction was evident. Under local anesthesia an incision 
was made in the right inguinal region as for an inguinal hernia. The 
peritoneum was punctured with a knife and from 12 to 15 liters of yel- 
lowish ascitic fluid escaped. The peritoneum was then widely opened 
and found covered with miliary, grayish-white, hard nodules, which 
appeared to be carcinomatous in nature. The right testicle was pulled 
upwerd by the spermatic cord and freed from the fundus of the scrotum 
by crushing the gubernacula with a Roux’s angiotribe. The tunica 
vaginalis was theo incised and the testicle brought into the free peritoneal 
cavity. The spermatic cord was then sutured in its whole length to 
both sides of the peritoneal incision. The peritoneum was closed by a 
continuous suture, the lowest muscle sutured to Poupart’s ligament, 
and the opening in the external oblique aponeurosis also closed. A 
continuous skin suture was introduced and a collodion dressing applied. 
The patient made a good recovery. There was no recurrence of the 
abdominal effusion and the general condition improved. The patient 
died, however, five weeks after operation. Microscopic examination 
of the nodule showed it to be tuberculous. 


Concerning Bilateral Empyema.—laprrkant (Deut. Zschr. f. Chir., 
1911, evili, 584) says that as a result of his experience with one case of 
bilateral empyema, operated on in 1897, he concerned himself with 
several questions which have not been satisfactorily answered by writers 


on this subject. They were as follows: May one operate on both sides 
simultaneously without fear of a double pneumothorax, and with the 
hope that pleural adhesions will prevent collapse of the lungs? How 
shall one proceed, if for caution’s sake he wishes to operate on only one 
side and the condition of the patient requires that the pus should be 
evacuated from the other side also? May one be satisfied with aspira- 
tion on both sides or with aspiration on one side and a radical operation 
on the other? As a result of his study he concludes that bilateral 
empyema occurs most frequently in children, and much more rarely 
after thirty years of age. From the etiological standpoint the most 
frequent cause is a unilateral or bilateral pneumonia, although primary 
empyema can occur. The mortality from the operative treatment of 
bilateral empyema is not high when operation is performed at the 
proper stage. One may operate on both sides at the same time when 
the condition of the patient requires it. It is better, however, to per- 
mit an interval of a few days to pass by between the two operations. 
The bilateral pneumothorax is not dangerous. Therefore it is better 
to open both sides, rather than open one side and be satisfied with aspi- 
ration on the other. Puncture and aspiration cannot replace the free 
opening on both sides. Whether or not one should perform rib resec- 
tion or thoracotomy will depend upon the width of the intercostal 
spaces. If they are wide thoracotomy will suffice. The operation will 
be performed easily without pain under local anesthesia. Since dis- 
placement of the heart was not present in Fabrikant’s case, the paralysis 
of the vocal cords which was present cannot be explained by mechanical 
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traction on the recurrent laryngeal nerve. It is rather to be explained 
by compression of the nerves and veins by the pleura thickened by 
oedema. 


An Operation for Exstrophy of the Bladder, with Provision for the 
Ureters After Extirpation of the Bladder.—Spannavs (Zentralbl. f. Chir., 
1911, xxxviii, 225) employed the lowest loop of the ileum as a reservoir 
for the urine, because the backflow of feces from the colon was prevented 
by the ileocecal valve. This was first proved by operations on dogs. 
To diminish shock the operation was divided into two stages. In the 
first, after dividing the ileum an anastomosis was made between the 
proximal end of the ileum and the transverse colon, thus isolating the 
lowest portion of the ileum, which was to be employed as the urinary 
reservoir. In the second operation the bladder was extirpated and the 
ureters implanted into the isolated piece of ileum. To prevent peri- 
tonitis this portion of ileum was placed in the extraperitoneal position 
previously occupied by the bladder. This prevented the necessity of 
displacing the ureters, and therefore their kinking. In dogs it was found 
impossible to observe the results of the operation more than a few days, 
since, notwithstanding the two-stage operation, the dogs died. Span- 
naus had the opportunity of performing a modification of the operation 
on two cases. In the first, a man, aged forty-three years, the whole 
bladder, filled with a recurring papilloma which bled continuously, was 
extirpated. In the first stage the lowest loop of ileum was excluded and 
an anastomosis made between the proximal end of the ileum and the 
transverse colon. In the second stage the bladder was removed and the 
ureters implanted into the isolated ileum, now placed extraperitoneally. 
Drainage through the urethra and from above. On the third day the 
bowels were removed and showed a fluid mass with the odor of urine. In 
the following days the stools occurred every two hours, but from the sixth 
day on they diminished in frequency. On the tenth day urine passed 
through the catheter. Six weeks after operation the patient died. In 
a second patient a similar operation was performed, but the patient died 
on the seventh day. It is concluded that the passage of the urine 
through the whole of the large intestine is dangerous, because of the 
damage done to the mucous membrane and the absorption of the 
poisonous constituents of the urine. 


Roéntgenological Examinations of the Kidney.—Howpinc (Amer. 
Jour. Urology, 1911, vii, 18) says that large experience has demon- 
strated certain dicta in regard to Réntgenological examinations of 
the urinary tract. Among them are the following: A positive diagnosis 
of calculus should only be made after the entire urinary tract has been 
radiographed and the shadow of the lesion has been duplicated in at 
least two radiographs. A negative diagnosis is only justified when the 
outlines of the transverse processes of the vertebrae, the psoas muscle, 
and the kidney are shown. It is not always possible to show these 
details in very large patients or in those whose bowels have not been 
properly prepared previous to the examination. ‘The correct interpre- 
tation is very important. Pseudocalculus shadows may be caused by 
many substances introduced into the body, as Blaud or silver pills, 
and conditions existing in the body, as the calcification of cartilages, 
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phleboliths, ete. Sometimes they cannot be explained except by 
autopsy. On the other hand, skilful surgeons have failed to find stones 
at operation, when a positive radiographic diagnosis has been made 
and the patients have later passed stones corresponding in number, 
size, and shape to the shadows obtained on the radiographic plates. 
In selected cases it will be found to be an advantage to check the z-ray 
findings by cystoscopy and ureteral catheterization. To verify a 
diagnosis of pseudocalculus it may be necessary to demonstrate the 
path of the ureter by catheterizing the ureter, using a bismuth 
ureteral catheter and radiographing with it in situ. The symptoms 
of a calculus of the kidney may be on one side when the calculus 
is in the kidney on the other side of the patient (Renorenal reflex). 
Most patients having typical attacks of renal colic do not have calculi, 
and, on the other hand, only very few of the patients who have calculi 
have symptoms sufficiently characteristic to justify an operation. 
As a preliminary the bowels should be properly prepared over a course 
of at least one, and in some cases two or three days preceding the 
examinations. To make a diagnosis of calculus from a plate made 
without such a preliminary preparation is dangerous. Characteristic 
symptoms of nephrolithiasis have presented in cases which proved to 
be cholecystitis; renal tuberculosis; renal cancer; hypernephroma; 
pyelitis; empyema of the renal pelvis; bacilluria; hydronephrosis; cystic 
kidney; prostatic disease or calculi; seminal vesiculitis; diseases of the 
urinary bladder; essential hematuria, or that associated with scurvy, 
purpura, or leukemia; chronic appendicitis; diseases of the spine, 
especially osteo-arthritis or Pott’s disease in the adult; muscular rheu- 
matism, with spasm of the muscles of the back; flatulence. In women 
the passing of wax-tipped catheters may give valuable information, 
but this method is not of as much value in men because of structural 
differences necessary in the male cystoscope. The absence of pain and 
danger of infection in making radiographic examinations, and the in- 
formation gained as to the positive size and surfaces of stones (whether 
rough or smooth, therefore, whether movable or not), and the number 
of calculi present, make the radiographic method the one of preference; 
to be supplemented by other methods if necessary. The larger the 
calculus, the less typical are the symptoms; the small calculi give the 
most typical attacks of colic. Other diseases of the kidneys that can 
be demonstrated by radiographs are nephroptosis, tumors, hydroneph- 
rosis, pyonephrosis, and ureteral anomalies 
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Salvarsan Treatment: Retrospect and Outlook.—Euruicu (Miinch. 
med. Woch., 1911, lviii, 1) answers many of the objections that have arisen 
with regard to salvarsan. He believes that many of these objections 
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can be explained by failure to follow his explicit instructions, and con- 
sequently failure resulted. Furthermore, he has never promised that 
a single dose of the remedy would be curative. Ehrlich says that from . 
the first he has given as contraindications for salvarsan treatment \q 
those patients with irritable hearts due to nervous causes, organic 
heart disease, vascular degenerations, aneurysms, old cases of cerebral 
hemorrhage, and the aged. He now adds to this list the following: 
Serious nephritis, diabetes, and ulcer of the stomach. He does not 
consider the remedy a harmless one, but one that should be used with 
caution in properly selected cases. With regard to fatalities, he com- 
pares it to chloroform, saying that in healthy individuals there is 1 
death in 50,000 anesthetizations, while in hospital practice this rate 
rises to 1 in 2070. He explains the few bladder disturbances that have 
been reported by an oxidation of the remedy because of defective 
bottles. He mentions the cases reported by Benario and others, of 
optic and auditory nerve affections following salvarsan injections, and 
relates similar recurrences in the nervous system that have been 
observed after mercurial treatment. He says that the fact that many 
of these were cured by subsequent injections of salvarsan, speaks em- 
phatically against their toxic origin. Ehrlich repeats the warning that 
salvarsan should not be given to a patient who has had other arsenical 
treatment. To this fact of previous arsenical treatment he attributes 
the optic neuritis of a case of Finger. Ehrlich says that the best effects 
of salvarsan are seen in syphilitic mouth and throat affections, those of 
the nasal mucous membrane, secondary and tertiary skin manifesta- 
tions, malignant syphilis, congenital syphilis, and those cases that do 
not yield to mercury. Ehrlich believes that, although he may not have 
attained his ideal of a therapia sterisans magna, still this remedy is an 
advance upon the former treatment, and he may in the future discover 
the ideal remedy. 


Dehydration by Dietetic Measures.—MaGnus-Levy (Jour. Amer. 

Med. Assoc., 1910, lv, 2139) says that the dietetic treatment of circu- 

latory diseases is essentially a form of protective therapy, a term that 

is better espressed by the German word Schonungstherapie. He dis- 

cusses especially the methods of treatment as applied by Karell, Oertel, 

and Widal. The essential feature of the Karell treatment is the 

exclusive use of milk in relatively small quantities at definitely stated 

intervals. The idea underlying Oertel’s method is a great reduction 

in the quantity of fluid ingested. The Widal treatment, on the other 

; hand, consists in excluding sodium chloride as much as possible from i 
the food, which in other respects is the ordinary mixed diet. Magnus- { 
Levy discusses the theories and the methods of application of these 

different plans of treatment. He compares the different methods and 

points out their differences and similarities. The Widal treatment 

has a low sodium chloride content in common with the strict milk cure Fs 


of Karell, but differs from that of Widal in the great reduction in the a 
amount of all foodstuffs. The ordinary salt-poor diet as advocated 

by Widal contains only from 1.5 to 2 grams of salt, while 3 liters of milk, af 


which is the minimum amount necessary to maintain equilibrium,contain : 
5 grams of sodium chloride. The method of Karell reduces the amount 
of all the foodstuffs. During the first week the patient does not receive 
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even a fifth of his requirements, and during the first five or six weeks 
the physiological minimum is never reached. In many cases the 
Karell treatment is more suitable than that of Widal, but has the dis- 
advantage that the patient loses considerably in body protein and fat. 
Magnus-Levy says that the ingestion of all organic foodstuffs increases 
the amount of fluid in the body in a manner similar to sodium chloride, 
though not to quite so marked a degree and by a somewhat different 
mechanism. Fat appears to do this least. The absorption of the car- 
bohydrates demands considerable water since the glucose content of 
the blood serum rises only from 0.1 to 0.3 per cent. at the most. On 
the other hand, the water metabolism is most strongly influenced by 
the protein molecule. Not only does it require for its absorption and its 
transportation relatively large amounts of water, but its end-products 
also demand considerable amounts of fluids for their excretion. Thus, 
Oertel’s two principles of low water and high protein intake—he required 
up to 200 grams of protein a day—are at variance with each other. 
The relationship of the protein metabolism and of sodium chloride to 
the water metabolism is particularly well shown in diabetes insipidus. 
In the true forms of this affection it is impossible to control the increased 
excretion of urine by applying Oertel’s treatment, but thirst and the 
amount of urine excreted immediately become less when the amount of 
salt intake is reduced. The same result is obtained by reducing the 
protein intake. In a similar way the reduction of the amount of protein 
in the food is of benefit in all circulatory disorders, although the effect 
is not so noticeable as in diabetes insipidus. In discussing these three 
methods of reducing the amount of body fluids, Magnus-Levy says 
that the effect of reducing the water intake (Oertel’s treatment) was 
especially marked in such cases where a great excess of water had pre- 
viously been taken. He believes that the reduction of the amount ot 
fluid ingested also acts indirectly by inducing the patient to become 
unconsciously more abstemious in eating, and usually to avoid strongly 
salted food which increases thirst. The reduction of sodium chloride 
(the method of Widal) is indicated especially in the cedema of paren- 
chymatous nephritis, but is also useful in combating some of the symp- 
toms of contracted kidney, such as headache, uremic asthma, angina 
pectoris, and pulmonary cedema. This treatment also has been valu- 
able for diabetes insipidus and cirrhosis of the liver. Patients who 
have improved after such a diet should not return to their ordinary 
salty diet, although the excretory capacity for salt may undergo a con- 
siderable improvement. He suggests giving the patient accurately 
weighed quantities of salt which he may add to his food up to his 
individual limit of tolerance. Patients with diabetes insipidus must 
permanently refrain from a salty diet, since it is impossible to improve 
the capacity of the diseased kidney for excreting concentrated urine. 
The writer ascribes some of the benefits of the Karell method to the 
restricted protein intake. In addition to its immediate effect upon 
water metabolism a low protein diet probably acts favorably in other 
ways. Such a diet is particularly to be recommended in those cardiac 
patients who were previously high livers and exhibit a certain degree of 
plethora. It is also indicated in the later stages of chronic interstitial 
nephritis with uremic manifestations. Magnus-Levy says that these 
treatments should be carried out exactly according to the direction 
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of Karell, Oertel and Widal, in order to overcome certain difficulties 
in their application. When this has been done a few times it will be 
easier to modify these treatments to suit individual cases. 


The Administration of Salvarsan. —\lonrGomery (Jour. Amer. Med. 
Assoc., 1911, lvi, 501) discusses in brief the remedy and the preparation 
of the solutions for intramuscular and subcutaneous use. He prefers 
the administration of salvarsan by intravenous injection since the 
remedy is given in a painless manner that insures the rapid diffusion of 
the full dose without running the risk of ensuing necrosis or abscesses, 
or of chronic arsenical poisoning from prolonged absorption. Mont- 
gomery gives a very clear and detailed description of the technique of 
the intravenous administration as practised by Schreiber. About 20 c.c. 
of warm distilled water are poured into a graduated glass cylinder of 
a capacity of 250 ¢.c. This cylinder should have a glass stopper. The 
glass capsule containing the salvarsan powder is now wiped off with 
gauze soaked in alcohol, and then with gauze soaked in ether. After 
breaking the capsule, the powder is poured on the water in the gradu- 
ated glass tube, the stopper put in, and the contents well shaken. There 
is no necessity of using glass balls here, as the quantity of water is ample 
to dissolve the salvarsan readily. It is important not to reverse this 
procedure, for if the powder is poured into the tube first, and the water 
afterward, a gummy mass forms in the bottom that dissolves with 
difficulty. This solution should be light yellow and perfectly clear. 
That it should be clear is a matter of very great importance, as it is 
highly necessary that no undissolved particles be present. Now we 
have an acid solution in sterilized water of the contents of one tube, 
the quantity of which is usually 0.5 or 0.6 gram. If it is 0.5, the gradu- 
ated tube should be filled up with water to the 50 ¢.c. mark; if 0.6, to 
the 60 c.c. mark, so that each 10 ¢.c. will represent 0.1 of the drug. 
Schreiber usually gives 0.3 gram of salvarsan to a woman and 0.4 gram 
toaman. If it is desired to give 0.4, he pours 40 c.c. of the acid solution 
into another graduate furnished with a glass stopper, and fills up to 
the 200 c.c. mark with warm sterilized water, and to this adds about 
20 c.c. of normal sodium hydroxide solution. This should be added a 
little at a time, and each time a little is added the glass stopper should 
be put in and the cylinder well shaken. At first a precipitate forms 
that gradually disappears on the addition of more caustic soda solution. 
When the solution is again clear, it is alkaline and ready for injection. 
The flask containing the sterilized distilled water for use in making 
the solutions should not be stoppered with cotton, but with gauze, as 
cotton fibers, falling into the fluid, might cause trouble. The best 
syringe for injecting is a glass Liier of about 20 c.c. capacity. It should 
not have a metal plunger, as in that case the least blood may cause 
binding. A two-wa) cock is introduced between the needle and the 
barrel. Schreiber has a special needle made with a bayonet bend in 
the shaft, and on this bend a ribbed finger-hold. The bayonet bend is 
to allow the needle to be more easily shoved along in the lumen of the 
vein. A rubber tube is fitted to the lateral outlet of the two-way cock. 
The arm is now laid out on a cushion, so as to lie flat and easy; a stout 
rubber tube is thrown around the middle of the upper arm and drawn 
tight enough to stop the flow of blood in the superficial veins, but not 
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so tight as to impede the arterial supply, and fastened with artery 
forceps or a modern clip. It is very necessary that the arm should lie 
easy and still. The seat of operation should be wiped off with gauze 
soaked in alcohol. About 4 c.c. of normal salt solution are drawn into 
the syringe, so that by running the plunger forward the air may be 
expelled from the needle and from the rubber tube attached to the 
outlets of the two-way cock. The needle is then inserted through the 
skin over a vein, and run along into the vein. When the needle enters 
the vein a little blood flows back into the normal salt solution in the 
syringe. If the plunger is pressed forward, the salt solution entering 
the vein will distend it a little, and when it does so the tourniquet 
band about the arm may be removed, and the vein will collapse. The 
insertion of the needle is a very important step in the operation. For 
instance, by blood flowing back into the syringe it is known that the 
needle has entered the vein. The syringe, still containing a little salt 
solution and with its needle lying in the vein,.is now ready for injecting 
the fluid, which is held in a glass beaker so that the rubber tube attached 
to the lateral opening of the two-way tap drops into it. The instrument 
is free of air, so that there is no fear of airembolus. By turning the cock 
of the two-way tap, the salvarsan solution may be alternately sucked up 
into the syringe, and forced into the vein. When the salvarsan solu- 
tion is almost exhausted, a little normal salt solution is thrown into the 
beaker, and also injected into the vein. This is to clear away any of 
the salvarsan solution that woul-t otherwise trickle out into the tissues, 
on withdrawing the needie. A very important matter in this part of 
the operation is the injection of the small quantity of normal salt 
solution, both before and after injecting the salvarsan. By injecting 
the normal salt solution at first one makes sure that the needle is in 
the vein, for if it is not in the vein, the injected fluid makes a little 
infiltration in the subcutaneous tissue, while if it is in its proper posi- 
tion the already distended vein grows a little larger. If this sign should 
fail there is still a symptom showing that the needle is not in place, for 
as soon as a little of the salvarsan enters the subcutaneous tissue the 
patient will experience a burning pain, in which case the needle should 
be immediately withdrawn and free bleeding induced from the punc- 
tured wound. Another vein should then be chosen for the injection 
Any subcutaneous vein that can be distended may be chosen, and in 
fleshy women Schreiber has even injected into one at the wrist. Some- 
times when the vein cannot be seen it may be felt. The fluid should 
be injected slowly, say in five or six minutes, so as to avoid sudden over- 
loading of the circulatory system. Although the description of the 
operation is long, tedious, and complicated, yet the performance is 
very simple, and the patients experience very little inconvenience. 
They should remain twenty-four hours in bed. 

Treatment of Splenic Anemia by Splenectomy.—SuTHERLAND and 
BuRGHARD (Lancet, 1910, clxxix, 1819) report 2 cases of splenic anemia 
successfully treated by splenectomy. They give the details of the cases 
treated. One patient, a girl, aged twelve years, was in very bad con- 
dition when operated on. Three days after the operation the red cells 
had increased from 2,500,000 to 4,700,000, and the hemoglobin from 40 
per cent. to 76 per cent. This change was accompanied by a marked 
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difference in the appearance of the child. Four years after the operation 
a blood examination showed a hemoglobin percentage of 78 per cent. and 
a red blood count of 3,600,000. The second patient was a girl, aged six 
years. Fourdays after the operation the red cells increased from 1,870,000 
to 4,000,000, hemoglobin from 30 per cent. to 52 per cent., and leukocytes 
from 2400 to 10,800. Nucleated forms of red blood cells that were 
previously abundant had disappeared from the blood, as did also 
degenerated forms of red blood cells. In the count previous to opera- 
tion there were 1.2 per cent. of myelocytes present and degenerated 
forms of leukocytes. These also disappeared after the operation. On 
the seventeenth day after the operation the red cells were 5,200,000; 
white cells, 3400, and the hemoglobin was 65 per cent. Seven weeks 
after the operation the patient was practically well. 


PEDIATRICS. 


UNDER THE CHARGE OF 


LOUIS STARR, M.D., ann THOMPSON 8. WESTCOTT, M.D., 


OF PHILADELPHIA. 


Investigation on Tuberculous Infection in Children.— Rovner (Deutsch. 
med. Woch., 1911, xxxvii, 343) has instituted investigations supple- 


menting those made by Gaffky, in order to determine the frequency 
of bronchial and mesenteric tuberculosis in children—the mode of 
invasion, and the significance of bovine tuberculosis in this connection. 
The Gaffky series of 300 cases coming to autopsy showed, by animal 
experimentation, 19 per cent. infected with tuberculosis; glandular 
infection was proved in 29 cases, 11 in the mesenteric, and 17 in the 
bronchial glands. In 55 cases 78 pure cultures were obtained, all 
belonging to the human type of tuberculosis. Rothe’s material was 
obtained from 100 autopsies on children up to the fifth year. The 
bronchial and mesenteric glands in each case were tested by injection 
into guinea-pigs—264 guinea-pigs with mesenteric, 250 with bronchial 
glandular material. The positive strains were worked out through 
subsequent injections on guinea-pigs and rabbits. Out of the 100 cases 
investigated, 77 were under two years of age. In the 55 males, 27.27 
per cent. were proved tuberculous. Of the 45 females, only 13.33 per 
cent. proved positive. The total positive percentage in the series was 
21 percent. In 13 of these 21 cases, both the bronchial and mesenteric 
glands were infected; in 3 cases the mesenteric glands alone, and in 5 
cases the bronchial glands alone, were infected. This tends to show 
that the infection does not, asa rule, occur through the intestinal tract. 
From the 34 pure cultures obtained, 32 belonged to the human type 
and only 2 to the bovine type. Combining Gaffky’s and Rothe’s 
series, making a total of 400 cases, 20 per cent. were proved tuberculous. 
Both sets of glands were infected in 42 cases, 14 times in the mesenteric 
and 22 times in the bronchial glands, showing that the intestinal tract 
as an entrance is not a strong factor in children, and that the respira- 
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tory tract is the usual entrance of the infection. Taking into considera- 
tion only those cases in which a pure culture was obtained, it was found 
that out of 76 tuberculous cases, 75, or 98.68 per cent., were of the human 
type, and 1, or 1.32 per cent., was of the bovine type of tuberculosis. 
Two other cases of presumably the bovine type were discovered. 
The investigation supports the statement of R. Koch that the danger 
in childhood from the bovine type of the disease fades into insignificance 
in comparison to the danger from the human type of baccillus. 

Venous Murmurs Heard at the Root of the Neck in Children.- 
Carey Coomss (Brit. Jour. Child. Dis., 1911, viii, 109) has investigated 
the venous hum in children described by Eustace Smith as a sign of 
tuberculosis of the mediastinal lymph glands. One hundred connective 
cases were studied, ranging from one to fifteen years of age. Out of this 
number, 51 exhibited the murmur. The murmur occurred twenty-six 
times in 42 boys, and twenty-five times in 58 girls; 50 per cent. of 
the murmurs were found in children under two years, 58 per cent. 
from two to five years, 76.6 per cent. from six to ten years; and 50 
per cent. from eleven to fifteen years. Excepting in a few cases of 
anemia it is unusual to find this murmur in persons over sixteen years 
old. The murmur is heard at and just below the sternoclavicular 
articulations. The following facts were demonstrated: If bilateral, 
the murmur is louder on the right side. If unilateral, it is more often 
on the right side. With the head thrown back the murmur becomes 
more audible and lateral rotation has the same effect. The murmur 
usually disappears in the recumbent position. It is usually louder 
during inspiration, and louder during cardiac diastole more often than 
during systole, but it is accentuated at the beginning of each phase. 
It is low-pitched, usually, and reminiscent of the chlorotic “bruit de 
diable.”” The murmur is not especially associated with tuberculous 
adenitis within the thorax, as shown by its presence fifty-one times in 
100 non-tuberculous children, its presence in many children who have 
never been ill, and its absence in a number of cases with intrathoracic 
tuberculous glands. It cannot be regarded as a sign of any gross organic 
change. Probably in some cases of fever and anemia the murmur may 
appear as do bruits at the cardiac base. The murmur is certainly 
venous and is heard over the internal jugular veins in the neck and over 
the innominate veins beneath the manubrium. It is produced in the 
internal jugular vein, but the mechanism is not clear. Although asso- 
ciated with anemias and febrile states, it is heard also in perfectly 
healthy children. It is not associated with tuberculosis, and is of no 
diagnostic value. 


The Difference Between the Manifestations of Rheumatism in 
Childhood and Adult Life.—J. Boyp Barretr (Brit. Jour. Child. Dis., 
1911, viii, 113) points out that rheumatism in childhood differs from the 
adult form in the variety of its manifestations, in its insidious onset, 
in the mildness of its arthritic symptoms, and in the severity of the 
cardiac conditions. Its manifestations in children are given as 
myocarditis, endocarditis, pericarditis, rheumatic nodules, muscular 
rheumatism, erythematous eruptions, chorea, pleurisy, and tonsillitis. 
Hyperpyrexia and acute polyarthritis are rarely found in childhood, 
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being associated with the adult form. The mild arthritic and the mild 
primary form with endocarditis are the most important to ecognize 
in children, to avoid irreparable injury. Wasting is one of the effects 
of advanced cardiac disease subsequent to rheumatic endocarditis. 
often without a history of joint inflammation. Anemia is a complica- 
tion more frequent in children than in adults. Rheumatic nodules are 
associated with and diagnostic of the disease in children. They are often 
found in young adults, occurring on the ears. They are almond-shaped, 
hard and freely movable, and occur beneath the skin over bony points, 
such as the olecranon and patella. Their structure is fibrous, the fibers 
being arranged concentrically. They are associated with endocarditis. 
In rheumatic tonsillitis the diagnosis is often provisional. Tonsillitis 
is occasionally followed by arthritis and rather often by endocarditis 
and pericarditis. Wachenheim gives 60 per cent. of cases with cardiac 
lesions out of 113 cases of rheumatism in children. McCrae gives 3.7 
per cent. of cases of rheumatism, showing tonsillitis, and Hammer- 
schmidt gives 50 per cent. Preponderance of opinion favors the asso- 
ciation of chorea with rheumatism, and this makes a further difference 
between the child and the adult. In cardiac rheumatism, the earliest 
phenomena is usually an acute dilatation of the left ventricle, a diffuse 
or weakened cardiac impulse, a feeble first sound at the apex, and an 
accentuation of the pulmonic and sometimes the aortic second sound. 
Clinical experience shows that the acute dilatation of the left ventricle 
is present in even mild attacks of subacute rheumatism. The treat- 
ment includes early and prolonged rest in bed, and full doses of the 
salicylates with bicarbonate of soda. ‘The administration of digitalis is 
an important part of the treatment. Rheumatism in any form is rare 
under two or three years. It is most frequent between six and nine 
years. 


The Value of Lumbar Puncture and the Leukocyte Count in Infantile 
Paralysis.—Joun Lovett Morse (Archives of Pediat., 1911, xxviii, 164 
reviews the results of lumbar punctures in this disease by various 
investigators. From these data he concludes that during the acute 
stage of this disease the cerebrospinal fluid is clear and occasionally 
under pressure: that a fibrin clot is often present, which may persist 
for several weeks; that the fluid always contains an excess of cells, 
chiefly of the mononuclear type, most of them being lymphocytes; 
and that these changes are present before the appearance of the paraly- 
sis. These changes, however, are identical with those found in tuber- 
lous meningitis. In the latter case, it is true, the cerebrospinal fluid 
contains the tubercle bacilli, but these are missed in the majority of 
cases under the usual routine examination. If they are not found, 
the examination of the fluid is of no value in a differential diagnosis. 
Lumbar puncture is of great value in differentiating early anterior 
poliomyelitis from early cerebrospinal meningitis, as the characteristics 
are so different in the two diseases—in the latter the fluid being turbid 
or purulent, and containing many polynuclear cells and often menin- 
gococci. The value of lumbar puncture in the early diagnosis of anterior 
poliomyelitis is very limited. The results of the leukocyte counts in 
this disease have not been uniform. Morse quotes the leukocyte 
counts taken in 9 cases. There was never a diminution of the white 
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cells, but usually a moderate or marked leukocytosis. The most 
marked leukocytosis occurred on the day on which paralysis appeared. 
At present, therefore, the conclusion must be reached that the leukocyte 
count is of little or no assistance in the early diagnosis of anterior 
poliomyelitis. The evidence at present is insufficient to show whether 
there is a relative or absolute lymphocytosis in the early stages. If 
this be proved to be a fairly constant phenomenon, it should be of 
considerable assistance in early diagnosis. 


OBSTETRICS. 


UNDER THE CHARGE OF 
EDWARD P. DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


The Anaphylactic Theory of the Toxemia of Pregnancy. —JouNSTONE 
(Journal of Obstetrics and Gynecology of the British Empire, February, 
1911) draws attention to the fact that certain organic substances of 
complex proteins, when introduced for the first time into an organism 
in subtoxic or non-toxic doses, have the property of producing after a 
certain fixed incubation period, an excessive sensitiveness to subsequent 
very small doses of the same substance. If a rabbit be injected with 
5 c.c. of horse serum, after ten days the rabbit is profoundly affected 
by a very small second dose of the same serum. The symptoms pro- 
duced come on almost at once—blanching of the ears, dyspnea, pal- 
pitation, loss of muscular tone, and in severe cases, convulsions, par- 
alysis, and death, This is thought to be due to the development of 
certain properties in the blood serum; and this supersensitiveness can 
be transferred to another animal of the same species by the injection 
of serum from a supersensitized animal. It is thought that the protein 
first injected acts as an antigen, causing the formation in the blood of an 
antibody called “anaphylactic reaction body,” which requires a certain 
fixed time for its formation. At the second injection this body unites 
with the antigen, probably in the nerve cells, causing shock. The 
reaction is probably a specific one, as immunity is specific. Johnstone 
experimented upon rabbits with an extract of healthy human placentz, 
and also the extract of toxic placente. He found that anaphylactic 
symptoms were obtained by the use of normal human placental juice 
in 8 out of 12 rabbits, indicating that human placental juice con- 
tained some complex protein probably capable of acting as a toxin fo1 
other animals. When extract of eclamptic placentz was used, no results 
followed, as the toxic element had probably passed out of the placenta 
into the patient’s body. No results followed the use of extracts from 
animals of the same species. Powdered placenta was inert. The result 
of his experiments supports the view that there is no evidence of ana- 
phylaxis in the commoner manifestations of the toxemia of pregnancy. 
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Cesarean Section in Non-contracted Pelvis.—Simpson (Journal of 
Obstetrics and Gynecology of the British Empire, February, 1911) reports 
3 cases of Cesarean section in non-contracted pelvis. The first was that 
of a primipara whose pregnant condition was complicated by a pelvic 
tumor which obstructed delivery. The patient was operated upon 
about two weeks before term, as she had sharp pain in the lower por- 
tion of the abdomen, and a temperature over 100° F. She was delivered 
by Cesarean section and a large ovarian cyst afterward removed. The 
cyst contained semipurulent fluid from infection with the Bacillus coli 
communis. The second case was that of a primipara in labor, the head 
being pushed aside by a boggy, soft, oval swelling below and to the 
right of the cervix. Under anesthesia an effort was made to push the 
tumor out of the pelvis to allow the head to engage. This was found 
impossible. The child was delivered by Cesarean section, and the cause 
of obstruction found to be a second uterus about three and one-half 
inches long, and with it a rudimentary third ovary and tube. These 
were removed. Subsequent examination showed a small opening to 
the right of the vagina communicating with a second complete vagina, 
at the top of which was a small cervix. The patient gave no history of 
menstrual irregularity, and menstruation ceased during pregnancy. 
The third case was that of a primipara over forty years of age, who three 
weeks before term had a slight hemorrhagic discharge without pain. 
After getting up out of bed the patient had a sharp hemorrhage without 
pain, and on examination the cervix was very hard, admitting only the 
tip of the finger. There was marked pulsation in the vaginal vault, 
and apparently something soft between the fetal head and the lower 
uterine segment. A firm tampon of gauze was inserted and the hemor- 
rhage ceased. About thirty-six hours afterward another considerable 
hemorrhage occurred, and on examining the patient under an anes- 
thetic, the finger was introduced, finding a central placenta previa. 
The patient was then delivered by section of a living child. In the 
3 cases the mothers and children made good recoveries. 


Scopolamin in Obstetric Anesthesia.—LrQuex (L’Obstetrique, Feb- 
ruary, 1911) contributes an extensive paper upon this subject. He 
quotes the results obtained by 31 different observers, aggregating 
several thousand cases. In analyzing the reports of these writers, 
opinions differ as to the value of this drug in producing obstetric 
anesthesia. Steinbuchel, Krénig, Gauss, and Weingarten, have had 
good results from the use of this remedy in diminishing the pain of 
labor, without affecting the consciousness of the patient, making the 
labor pains less severe and more regular, without decreasing the con- 
tracting power of the uterus. They observed no effect upon the fetus. 
Others admit the advantage of scopolamine-morphine for the mother, 
but believe it may produce bad results upon the child, which should 
be attributed to the morphine. Others, among whom is Newell, believe 
the method dangerous in inexperienced hands or when the solution has 
become partially decomposed. Beruti had one fatal case among 600 
mothers and the deaths of 11 children. Hocheisen believes the drug 
poisonous to both mother and child. 
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Multiple Cesarean Section.— McPuHerson (Amer. Jour. of Obstet., 
March, 1911) gives the results of 39 multiple Cesarean sections. Of 
these, 30 were done for the second delivery; 7 for the third; and 1 
for the fourth and fifth. In 18 cases no adhesions were found; in 11 
very few; in 7 many; in | the uterus was adherent to the abdominal 
wall; and in 2 cases no note regarding adhesions was made; in 9 cases 
no sear could be found in the uterus of former operations. The uterus 
was found thinner than normal in 25; very thin in 4; and ruptured in 1 
case in which many adhesions were present. Among these patients 
three mothers died, one from anesthesia before the uterus was opened; 
the second from sepsis on the third day; the third from pneumonia on 
the fifth day. Where the operation is carefully performed there is no 
reason why the patient should not be delivered in this manner of 
several children, with abundant time between the operations for a 
thorough recovery. 


One Hundred and Sixty-one Cases of Eclampsia._Aipeck (Zischr. 
f. Geburts. und Gyndk., 1910, Ixvii, Heft 1) reports 161 cases of 
eclampsia in Meyer's clinic in Copenhagen. ‘The pathological study 
of these cases revealed nothing to which attention has not already 
been brought by others. The phenomena of liver changes of a necrotic 
character was especially pronounced. ‘The most important prodromal 
symptoms were headache above the eyes, disturbance of the special 
senses, cerebral symptoms, faintness, and general headache; while 
in 149 of the 161 cases no distinctly premonitory symptoms have been 
observed. As a rule, however, symptoms of cerebral disturbance 
were most significant and most reliable as indicating the approach 
of eclampsia. In 113 cases, albuminuria in varying intensity was 
observed; in 8 cases eclampsia developed first after the birth of the 
child; in 3 convulsions came on as late as forty-five to fifty-six days 
after childbirth. In the cases developing after labor, one patient died; 
12 cases of eclampsia are reported without convulsions, with one 
maternal and 2 foetal deaths. In the fatal case chronic nephritis 
and albuminuric retinitis were present. Autopsy showed multiple 
ecchymoses in all the organs, especially abundant in the liver and 
kidneys. In the child that died, eclamptic symptoms developed before 
death, and autopsy showed the characteristic lesions. Of the 161 
inothers, 32 died. In the 8 cases having eclampsia in the puerperal 
period, 2 died, and there were 12 cases where eclampsia developed | 
without convulsions. If all the cases in which treatment seemed to 
cut no figure are deducted, there remain 136 cases with 27 deaths. 
Among the 136 patients were 31 treated by delivery by operation, 
in whom the birth canal was already dilated before delivery; 29 of 
these patients were delivered by forceps; one by extraction of the breech; 
and 1 by bringing down the feet, with extraction. Among these 31 
mothers there were 4 deaths. In the greater proportion of cases the 
birth canal was not dilated when treatment was instituted. Dilatation 
was effected by Bossi’s dilator in 63; in 31 cases by the forceps; in 18 
by version and bringing down the child; in 8 by bringing down the 
feet; in 5 after perforation; and in 1, by expression of an incomplete 
abortion. Diihrssen’s incisions were made eleven times, and in 11 
cases vaginal Cesarean section was performed. In all, there were 4 
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105 patients in whom the birth canal was not dilated when delivery 
was effected, and among these were 25 deaths, with a mortality of 
23.8 per cent. The question as to whether immediate or delayed 
delivery should be practised, is studied by tables analyzing the results 
in the two methods. The conclusion is reached that the prognosis 
for mother and child becomes distinctly worse the longer the operator 
delays after the first convulsion. In the 146 cases there were 127 
with child at practically a viable period; of these 43 perished. 


GYNECOLOGY. 


UNDER THE CHARGE OF 


JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 


The Functions of the Great Omentum.—<s the result of his patho- 
logical and experimental studies, Rusin (Surg., Gyn., and Obstet., 1911, 
117) concludes in part that the omentum has no spontaneous motility, i 
nor does it possess a demonstrable chemotaxis. It cannot restore ; 
vitality to necrotic organs nor vascular supply to those deprived of ‘2 
their circulation. The usefulness of the omentum in inflammatory 
lesions of the abdomen upon its power to form adhesions about the 
diseased focus and upon its power of absorbing and eliminating toxic 
products or destroying them by virtue of its phagocytic elements. The 
chief functions of the omentum are those of any other mesentery, viz., 
the fixation of viscera and vascular supply. When the omentum is 
found adherent to a tumor, the mass is probably inflammatory and not 
neoplastic. Too much should not be expected from grafts of the 
omentum; a detached piece rapidly becomes necrotic. 


Myoma of the Uterus, with Special Reference to Degenerative 
Changes. —According to DEAVER and PFEIFFER (Amer. Jour. of Obstet., 
1911, lxiii, 257) the symptomless myoma does not require removal. 
Aside from the general condition of the patient, the decision as regards 
the advisability of operation depends upon the mortality of operation, 
the urgency of the immediate symptoms, and the ultimate fate of the 
growth as regards its degenerative changes. In the most skilful hands 
the mortality of operation is from 1 to 3 per cent., a factor not to be 
forgotten. Repeated hemorrhages, extrusion or strangulation of the 
growth, impaction in the pelvis and infection demand operative inter- 
vention. Of the benign regressive changes affecting myomata, hyaline 
degeneration is the most frequent (11 per cent.) in the series of cases 


studied. This change affects practically all fibroids which attain any i 
size, but is of no clinical significance until the process goes on to the i 


stage of liquefaction and cyst formation when the augmentation of 
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symptoms requires operation. Necrosis, which was observed in 3.6 
per cent. of the cases, does not increase the danger of operation unless 
infection is superimposed. Calcareous degeneration was encountered 
in 2.4 per cent. of the cases. Malignant degeneration, sarcoma, was 
found in 4 cases, 1.2 per cent. Deaver and Ffeiffer are of the opinion 
that the tendency to the malignant degeneration has been exaggerated, 
otherwise sarcoma of the ‘1terus would be one of the most frequent 
diseases, whereas it is comparatively rare. Associated carcinoma of the 
uterus was found in 11 cases, 3.1 per cent.; 6 involved the body and 
the cervix. While a cervical carcinoma can hardly be credited to the 
presence of a myoma in the body of the uterus, the unusual frequency 
of fundal as compared with cervical carcinoma warrants the assump- 
tion that a well-defined number of cases of cancer of the fundus are 
precipitated by the presence of myomata. 


The Formation of the Corpus Luteum.—Meyer (Archiv f. Gyn., 
1911, xciii, 54) concludes from a careful histological study that with 
the ripening or the follicle, prior to the formation of the corpus luteum, 
the theca cells exhibit a considerable increase in plasma and fat; later 
the granulosa cells likewise share these changes, but to a smaller degree, 
and, in addition, undergo slight proliferation. After rupture of the 
follicle, the theca interna shows a greater infiltration of fat than the 
epithelium, but this is soon reversed. In the formation of the corpus 
luteum it is possible to distinguish the early hyperemic stage, with a 
small amount of capillary rhexis and lutinous transformation of the 
granulosa epithelium which proliferates and secretes into the lumen. 
Then follows the stage of granular metamorphosis through vasculariza- 
tion of the epithelial margin which continues to proliferate and secrete; 
lutinous infiltration becomes more extensive. Thirdly, the menstrual 
stage, in which after cessation of capillary dilatation, and with the trans- 
formation of the contained blood into connective tissue, the epithelial 
margin is completely enclosed with the formation of a gland of internal 
secretion. Lastly follows the stage of involution. These stages merge 
into one another without sharp differentiation, but can be easily recog- 
nized microscopically. Since the theca cells present wide variations 
and are dependent upon extraneous conditions, the recognition of the 
individual stages must depend upon a study of the epithelium. In the 
first stage the theca probably acts as a nutrient medium; with the com- 
pletion of the lutein margin the theca cells serve as a supporting tissue. 
The corpus luteum is an epithelial organ of internal secretion. The 
histological characteristics of the corpus luteum of pregnancy are due 
merely to its longer duration and are of no significance. True ovulation 
during pregnancy was not observed. 


Tuberculosis and Pregnancy. —Scuavuta (Monats. f. Geburts. u. Gyn., 
1911, xxxiii, 265) states that pregnancy exerts a deleterious influence in 
the great majority of tuberculous women. Even under the most favor- 
able circumstances, dietetic and hygienic treatment of pregnant women 
is of only questionable value in checking the rapid advances of the 
disease. It is Schauta’s opinion that the indication for an early abor- 
tion is given in every case in which the diagnosis of tuberculosis is 
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definitely established. The termination of pregnancy during the later 
months is not only useless, but may be harmful, with the exception of 
those rare cases in which it may be necessary to save the child. 
As regards the best method of emptying the uterus, he recommends the 
anterior colpohysterotomy. To prevent further conception, the tubes 
are doubly ligated and divided at the isthmus and their uterine ends 
covered over by the round ligaments. 


Distention Changes in the Duodenum in Chronic Intestinal Stasis.— 
In several cases LANE (Surg.,Gyn., and Obstet., 1911, xii, 221) has observed 
distention of the duodenum associated with intestinal stasis, which he 
at first attributed to the damming back of the contents of the ileum by the 
obstruction of its termination. Later he was led to conclude that the 
duodenal distention was due to a compression of its third portion by 
the strain exerted upon it through the mesentery of the small intestine 
or by the pull of the jejunum. Duodenal distention is not infrequently 
associated with ulcer, and the symptoms are similar to those produced 
by ulcer. Lane presents eleven skiagraphs illustrating a typical case 
in which posterior gastro-enterostomy was performed. 


Radiotherapy in Gynecology.—According to Jaucras (La Gyn., 
January, 1911) the ovaries as well as the thryoid and hypophysis are 
directly influenced by radiotherapy. ‘This form of treatment is espe- 
cially adaptable to myomata. Its use depends on the clinically estab- 
lished relation between the ovaries and the development of uterine 
myomata and on the clinical and experimental results of the action 
of the a-rays on the ovary. Experiments in animals have shown that 
exposure of the ovaries to the x-rays is followed by a degeneration of 
the follicle epithelium, death of the ova, sclerosis of bloodvessels, 
leading to total disappearance of all follicles. Observations in women 
have shown that a similar degeneration of follicle epithelium occurs, 
many follicles being entirely replaced by hyaline tissue. Also small 
capillary hemorrhages are found in the cortex which might account 
for some destruction of tissue. But little is definitely known of the 
action of x-rays on myomata; in tumors with young cells and active 
karyokinesis the growth may be inhibited as in other neoplasms. 
Nuclear degeneration, cellular destruction and fine hemorrhages have 
been observed in myomata after treatment with the a-rays. There 
ure some cases in which radiotherapy has no effect in lessening the 
hemorrhages, which is an indication for the cessation of treatment. 
X-rays and surgical treatment should not oppose each other, since each 
has its indication. In cases of small myomata scattered through the 
uterine wall, fibrous degeneration of the uterus and of sclerotic uteri 
in which hemorrhage is the dominant symptom, radiotherapy is indi- 
cated; in large myomata of recent growth it may be justifiable if no 
symptoms of compression, et cetera, demand immediate relief, since the 
treatment must extend over months. Old, slowly growing tumors are, 
as a rule, little affected by radiotherpy, and generally require surgical 
treatment. Results are usually obtained more quickly in women near 
the menopause than in those younger. 
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Pigmentation of the Iris, Cornea, and Lens.—Vossius (Centralbl. /. 
prak, Augenhk., September, 1910, p. 257) finds that following opera- 
tions upon the iris in iritis, glaucoma, cataract, as well as after injuries 
of the eye involving tears of the iris, a peculiar, almost jet-black deposit 
of pigment occurs upon the anterior surface of the iris; the pigment is 
most saturated in the pupillary region, and is occasionally observed upon 
the posterior surface of the cornea. The pigment is derived from the 
retinal pigment layer of the iris, particles of which occasionally become 
detached, sink down at the bottom of the anterior chamber, or float 
freely in the aqueous humor, or attach themselves to the anterior surface 
of the iris. At times such pigmentation is observed upon the iris and 
posterior surface of the cornea in iritis without iridectomy; very rarely 
the pigment is also found upon the posterior surface of the lens without 
iritis. Such pigmentation may remain unchanged for years. A deposit 
of pigment also occurs occasionally upon the anterior surface of the iris, 
when bits of iron remain in the eyeball with siderosis of the iris; and also 
after absorption of hemorrhages into the anterior chamber. In siderosis, 
the color of the pigment is dark sepia brown; following absorption 
from hemorrhages, the shade ranges from reddish brown to chestnut 
brown. This pigmentation is not identical with the coarse light yellow- 
ish red and brownish pigment points found near so-called pigment 
nevi, or without the latter. In siderosis the particles evidently consist 
of oxide of iron; in hemorrhages into the chamber they are composed 
of hemosiderin, such as is found by microscopic examination, in the 
form of small brownish particles with crystal reflex upon the anterior 
surface and within the anterior layers of the iris. 


The Path of Entrance Into the Eye of the Virus of Rabies. —Kornic- 
sTEIN and Ho.osut (Archiv f. Augenhk., April, 1910, p. 6) find, with 
Fukala and Kraus, that next to subdural inoculation, insertion into the 
eye gives the most certain results. General infection may be avoided if 
the cornea is abscised or destroyed within six hours after inoculation. 
The virus enters the anterior chamber and reaches the encephalon by 
way of the optic nerve. Preliminary section cf the optic nerve, as well 
as section of the same or enucleation a short time after insertion of 
the virus into the cornea, will prevent generalization. Both subdural 
and corneal inoculation render an emulsion of the optic nerve infectious, 
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Ocular Mycosis—Morax (Archiv. @ophtal., October, 1910, p. 654) 
reports two new cases of primary palpebral sporotrichosis; in both the 
diagnosis was established by cultures showing Sporothrix Beurmanni; 
in the first case treated by iodide of potassium, the infection disappeared 
at the end of three months. The same author observed a third case of 
mycosis of the cornea. The patient, aged forty years, showed a white 
spot involving a quarter of the cornea, resembling a false membrane, 
accompanied by slight hypopyon; the galvanocautery effected a cure. 


Accommodative Changes in Man.—Hess (Archiv f. Augenhk., |xv, te 
170) was able to observe the accommodative changes in the lens, s 
ciliary body, and pupil with the binocular loup in an eye removed 
immediately after death; the globe was divided and strongly illuminated 
from behind, and the cornea laid upon electrodes. He saw clearly 
how the ciliary processes moved forward and toward the axis; the con- 
traction of the pupil reached its maximum before the advance of the 
ciliary, while the latter slightly preceded dilatation. Although the 
subject was sixty-four years old, and hence deprived of accommodation, 
the ciliary body was still capable of active contractions. 

The same observer also examined eyes by a similar arrangement in 
some of which eserine and in others atropine had been instilled ante 
exitum. The first pair belonged to a subject aged twenty, the second 
forty-two, and the third sixty-eight years respectively. In the eyes f 
from the twenty-year-old individual, the equatorial diameter of the one Fh 
treated with eserine was 0.4 to 0.5 mm. smaller than the atropinized 
eye and the same was the case with the ciliary circle; in the eyes from ; 
the individual, aged sixty-eight years, there was no perceptible difference 
in these structures. This is the first instance in which the accommoda- i 
tive changes of the human lens were observed under fixation. Hess és 
believes that this method is very promising as regards many other 
questions. 


Relation of the Anterior Region of the Corpora Quadrigemina to 
the Pupillary Reflex. —Levinsonn (Centralbl. f. prak. Augenhl-., 
March, 1910, p. 92) finds from experimental researches that the course 
of the centripetal pupillary fibers can be followed only as far as the 
external geniculate body. The continuation of these paths, particularly 
their connection with the oculomotor nucleus, is not known. It is 
certain, however, that the entire anterior quadrigeminal body, inclusive 
of the layers extending to the base of the aqueductus sylvii, is not con- 
cerned with the conduction of the light reflex of the pupil. 


Glaucoma Cured by Simple Section of the Iris.—Anapir (Archives 
d’Ophtal., August, 1910, p. 518) has always maintained that the curative 
effect of iridectomy in glaucoma is due to section of the circular nervous 
plexus which the iris is supposed to contain. If this is the fact, more 
or less extensive excision of the membrane is unnecessary; a simple 
section should suffice, extending from the pupillary border to the ciliary 
insertion, thus dividing the circular nervous network which the cut 
traverses. He reports a case which seems to confirm this hypothesis, 
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Bacteriology of Pasteurized and Raw Milk.— Ayers and Jounson (VU. 
S. Department of Agriculture, Bureau of Animal Industry, Bull., 126) have 
studied the bacteriology of commercially pasteurized and raw market 
milk. In undertaking these studies they have deviated somewhat from 
the usual custom of isolating large numbers of individual strains or 
species of bacteria and then studying these in great detail. They have, 
on the contrary, approached the problem from the point of view of what 
the bacteria actually do in the milk, and they find that there are three 
principal types of bacterial activity represented—bacteria which form 
considerable amounts of lactic acid, bacteria which peptonize the milk, 
and finally, the third group, which produce a slightly alkaline reaction, 
but bring about no further change in the milk. They have summarized 
the advantages and objections to pasteurization as follows: The 
principal advantages are (1) protection from infection witb the diseases 
usually transmitted by milk; (2) reduction of bacteria, and, as a con- 
sequence, of the infantile death rate; (3) improvement in the keeping 
quality of milk. The objections to pasteurization they have summarized 
as follows: (1) It is believed that the lactic acid bacteria in raw milk, 
which eventually sour the milk, exert a restraining influence on pep- 
tonizing bacteria which would otherwise cause putrefaction of milk. 
Peptonizing bacteria when freed from the restrainiag influence of the 
lactic acid organisms may increase to large numbers and produce toxins 
and poisonous decomposition products. (2) The pasteurization of 
dirty milk, while reducing the bacterial numbers, does not destroy the 
toxins or other products of bacterial growth. (3) Careless methods of 
handling milk for pasteurization may result in serious contaminations. 
(4) Pasteurization may be used simply to cover up dirty milk. It may 
encourage dirty methods in production and retard the extension of 
sanitary supervision. (5) Milk which has not been sold may be pasteur- 
ized or even re-pasteurized and its faults hidden. (6) Bacteria may 
increase more rapidly in pasteurized milk than in raw milk. (7) Unde- 
sirable changes may be produced by heating which result in making the 
milk less digestible, particularly in the case of infants. Ayers and 
Johnson conclude their paper as follows: (1) Commercially pasteurized 
milk always sours, because of the development of lactic-acid bacteria, 
which, on account of their high thermal death point, survive pasteuriza- 
tion, and perhaps in some cases, because of subsequent infection with 
acid-forming bacteria, during cooling and bottling. The acid develop- 
ment in an efficiently pasteurized milk is about the same as that in a 
clean raw milk. But sometimes a strong, old taste develops, which is 
probably due to the development of alkali or inert bacteria. The old 
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taste, however, is not characteristic of pasteurized milk, for it may be 
noticed as well in clean raw milk when held under similar conditions. 
The less efficient the pasteurization process the more closely does the 
acid increase of the heated milk approach that of a dirty raw milk. 
(2) The relative proportion of the groups of peptonizing, lactic acid, 
and alkali or inert bacteria is approximately the same in efficiently 
pasteurized milk as it is in clean raw milk. In both cases the alkali or 
inert forms constitute the largest group, the lactic-acid bacteria next, 
while the peptonizers are in the minority. When both of these milks 

the efficiently pasteurized and the clean raw milk—are held, the group 
relations change; but if the changes which take place are compared it 
will be found that they are the same in each. At the time of souring, 
the group proportions have changed so that the lactic-acid bacteria 
constitute the largest group, with the alkali or inert forms next in order, 
and the peptonizers in the smallest proportion as initially. In both 
of these milks the group of peptonizers may increase slightly in its 
proportion to the other two groups during the first two days, but it 
then gradually decreases and always forms the smallest group. When 
milk is less efficiently pasteurized the position of the groups may be 
reversed so that the lactic-acid bacteria constitute the largest group, 
with the alkali or inert forms next in order; but here again the pepto- 
nizers form the smallest proportion of the total bacteria. This group 
arrangement is the same in a dirty raw milk. The more efficient the 
pasteurization, the smaller the percentage of lactic-acid bacteria; and 
similarly, the cleaner the raw milk, the smaller the percentage of lactic- 
acid bacteria. (3) The peptonizing bacteria are present in smaller 
numbers in the inferior grades of commercially pasteurized milk during 
the first twenty-four hours after receiving than in raw milk of the 
same quality, and the peptonizers may increase to slightly higher 
numbers in the pasteurized milk when held several days than in the 
raw milk of high initial lactic-acid bacteria content; but it should be 
remembered in this connection that milk is usually consumed within 
twenty-four hours after delivery. The number of peptonizers in a good 
grade of commercial pasteurized milk on the initial count and on 
succeeding days is approximately the same as in a clean raw milk when 
held under similar temperature conditions. (4) Lactic-acid bacteria of 
high thermal death point are found in milk and may be easily isolated 
by special methods of procedure. From these experiments it was 
found that when milk is heated for thirty minutes at 60° C. (140° F. 
and plated, the percentage of acid-forming organisms that resisted the 
heating ranged from 0.001 to 18.91, the average being 4.8 per cent. of 
the total acid colonies. When heated at 65.6° C. (150° F.) the range is 
from 0.001 to 3.13 per cent., the average being 0.74 per cent. of the 
total bacteria. It must be remembered that these figures are based 
upon acid colonies, and these are not necessarily all true lactic-acid 
bacteria. The thermal death point of one lactic-acid organism which was 
isolated from milk is 74.4° C. (166° F.) in broth and 75.6° C. (168° F. 
in milk when heated in Sternberg bulbs for thirty minutes. When 
heated for ten minutes in milk the the rmal death point is 77.8° C 
(172° F.). These heat-resisting lactic-acid bacteria play an important 
part in pasteurized milk and undoubtedly account to a large extent 
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for its ultimate souring. (5) All milk, whether pasteurized or raw, 
must necessarily be infected during cooling and bottling, by bacteria in 
the receiving tanks, in the pipes, on the cooler, and in the bottles; but 
the low bacterial counts obtained from pasteurized milk in these 
investigations show that the reinfection must have been very small. 
(6) It is manifestly unfair to conclude that bacteria increase faster in 
pasteurized than in raw milk, simply from a comparison of the ratios 
of bacterial increase. If a pasteurized milk with a low initial count is 
compared with a raw milk of high bacterial content, then the ratios 
of increase may show that the bacteria in the heated milk do increase 
faster; but if the same pasteurized milk is compared with a clean raw 
milk with a low count, then the ratios of increase will be found to be 
approximately the same. From the results of this investigation it is 
evident that bacterial increase in an efficiently pasteurized and a clean 
raw milk is about the same when the samples of milk are held under 
similar temperature conditions. This question of the relative growth 
of bacteria in raw and pasteurized milk can be properly settled only by 
a long series of comparisons of samples of milk with approximately the 
same bacterial count and similar bacterial group percentages. (7) The 
“holder” process of pasteurization is superior to the “flash” process. 
With the “holder” process a high efficiency may be obtained with a 
low temperature, while to obtain the same efficiency with the “ flash” 
process a high temperature would be required. A temperature of 62.8° 
C. (145° F.) for thirty minutes seems best adapted for efficient pasteur- 
ization. (8) Considering the low counts of bottled commercially pas- 
teurized milk and the similarity of the bacterial group proportions to 
those of clean raw milk, the former cannot be classed from a bacteri- 


ological point of view as inferior to commercial raw milk. Pasteurized 
and raw milk should, however, always be bottled, and should not be 
allowed to be sold as “loose” milk from stores. (9) Pasteurization 
should always be under the control of competent men who understand 
the scientific side of the problem. It is believed that ignorance of 
fundamentai bacteriological facts often accounts for inefficient results 
rather than a willful lack of care on the part of the dairyman. 


Notice to Contributors.—All communications intended for insertion in 
the Original Department of this JourNAL are received only with the distinct 
understanding that they are contributed exclusively to this JOURNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JourNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, provided the request for them be written on the manuscript. 
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